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The Synthesis of Pseudodithiobiurets and Their 
Derivatives 

H. G. Undbrwooo and F. B. Dains, Department of Chemistry, University of Kansas. 

A ryl monopseudodithiobiurets of the type RNHCSNHC (SR'): 

NH (R represents aryl groups; R' alkyl) are readily prepared 
by the decomposition of the sulphate salt of a pseudothiourea with 
sodium carbonate and immediate reaction of the pseudothiourea 
with a mustard oil, 

H^NCCSR') :NH + RNCS = RNHCSNHC (SR') :NH. 

In previous work^ the alkyl halide addition product of thiourea was 
decomposed with potassium hydroxide. Diaryl monopseudodithio¬ 
biurets of the type RN:C(SR')NHCSNHR (R represents aryl 
groups; R' alkyl) were prepared by the reaction of a mustard oil 
with a pseudothiourea in ether solution. The reaction is smooth 
and the yields are practically quantitative, confirming the work of 
Johnson.^ 

Johnson found that a monopseudodithiobiuret is converted to a 
dipseudodithiobiuret by the action of alkyl halides; methyl iodide 
being used as one of the alkylating agents. Methyl sulphate reacts 
very smoothly in acetone solution for the conversion of a mono¬ 
pseudodithiobiuret into a dipseudodithiobiuret. The sulphate salt 
first formed is easily decomposed, giving the free base, on treating 
a cold aqueous solution with sodium carbonate, the yield being 
quantitative. 

Pseudodithiobiurets thiohydrolyze readily on warming an alcoholic 
solution with potassium hydrosulphide. According to the method of 
Olin and Dains^ hydrogen sulphide is slowly bubbled through the 
alcoholic solution. Good results were obtained omitting the use of 
hydrogen sulphide; thus 1, 5-diphenyldithiobiuret previously pre¬ 
pared by Olin and Dains was obtained by thiohydrolysis of the 

1. Johnson, Am, Chem. J., 80, 167 (1803), 

2. Olin, Dains, J. Am. Chem. Soo., 52, 8820 (1930). 

( 5 ) 
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2-thiolmethyl derivative using only potassium hydrosulphide as the 
thiohydrolytic agent. 

Fusion of 1, 6-diphenyl-2-thiolmethyl-p8eudodithiobiuret with 
phenylhydraaine yielded diphenyl-thioscmicarbazide corresponding 
to the results obtained by Johnson and Bristol® from 1, 5-diaryl- 
pseudodithiobiurets. The 1,5-diary 1-dipseudodithiobiurets were found 
to react with hydrazine, phenylhydrazine and substituted phenylhy- 
drazines with the liberation of mercaptan to yield 1, 2, 4-triazols of 

the type R'lSfC i :NR)NHC(NR)(R represents aryl groups; R' 
hydrogen or aryl groups). Triazols of the above type are also 
formed by the reaction of hydrazines on “'-diaryl-thiurets. Ring 
closure of the substituted guanido-arylthioureas first formed, to the 
1, 2,4-triazol8 results on treatment with alkali. 

New thiurets were prepared by the method of Fromm and 
Schneider* according to the reaction; 

RNHCSNHCSNHj + I, = SC(:NR)NHC(S) :NH.HI -f HI 

While thiurets previously reported have all been of the mono-aryl 
type our work shows that diaryl thiurets of the type 

^C(:NR)NHC(S) :NR are readily prepared from 1,5-diaryl-dithio- 
biurets; thus 1, 5-diphenyl-dithiobiuret on oxidation in alcoholic 
solution with iodine yielded 1, 5-diphenyl-thiuret hydroiodide. 

Condensation of dithiobiurets with acetone and benzaldehyde to 
form keturets and aldurets was affected by means of dry hydrogen 
chloride according to the method of Fromm.® 

EXFERIMENTAL 

Synthesis of Mono- and Dipseudodithiobiurets 

J - Phenyl - 4 - thiolmethyl - pseudodithiobiuret, CtH^NHCSNIIC 
(SCH3) :NH. —^This was formed in good yield when metliyl isothio¬ 
urea sulphate dissolved in an alcohol-water mixture (1 + 1) at 70' 
was allowed to react gradually with phenyl mustard oil after libera¬ 
tion of the free base with sodium carbonate solution. The product on 
recrystallization from alcohol gave white prism-like crystals melt¬ 
ing at 124' (reported 125°).^ Other pseudodithiobiurets from an 
aryl mustard oil and an alkyl isotbiourea sulphate were prepared by 
this method. 

I* Johnson* Ain. Chotn. J., E0» 167 (1908)^ 

$4 Johnson, Bristol* Am. Chem. J** 80. 178 (1808). 

4. Fromm, ^chnsidor* Ann. 848. 161 (1906). 

6. Fromm. Ann.. 876. 20 (1888). 
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Thiohydrolytis of l-PhmyU^-thiolmethyl-pseudodithiohiuret to 
Phenyldithiobiwet, C,H,NHCSNHCSNH^.—The thio ether (4 g.) 
was dissolved in hot alcohol (50 cc.) together with 2.5 g. of potas¬ 
sium hydrosulphide in 5 cc. of water. Hydrogen sulphide was passed 
into the boiling solution for an hour. The hot solution was filtered 
and acidified with acetic acid. On cooling, delicate white, feather¬ 
like crystals of phenyldithiobiuret melting at 184* (reported 184°)® 
separated. 

Analyses: Calcd. for CsH,NjSj:N, 19.89. 

Found: N, 19.49; 19.79. 

1 -m - Tolyl-4~thiolmethyl - pseudodithwbiwet, C^H,NHCSNHC 
(SCHf) :NH .—^Methyl isothiourea sulphate when treated with m- 
tolyl mustard oil and sodium carbonate solution yielded the pseudo- 
dithiobiuret. Crystallized from alcohol, it then melted at 87°. 

Analyses: Calcd. for C,oHi 3 NsS 2 :N, 17.51. 

Found: N, 17.23; 17.25. 

l-p-Bromophenyl-4-thiolmethyl-pseudodithiobiuret, BrC^H^NHC 
8NHC{SCHt)'-NH .—This was prepared from p-bromophenyl iso¬ 
thiocyanate and methyl isothiourea sulphate. Purified from alcohol, 
it melted at 154°. 

Analyses: Calcd. for CgHioNjSjBr: N, 13.81. 

Found: N, 13.50; 13.44. 

1 - p-Bromophenyl-^-thiolethyl - psewdodithiobiuret, BrCaHiNHC 
SNHC{SC^H^y'.NH .—This product, prepared from p-bromophenyl 
isothiocyanate and ethyl isothiourea sulphate, melted at 147°. 

Analyses: Calcd. for CioHijBrNsSj: N, 13.20. 

Found: N. 13.12; 13.24. 

1-Phenyl -5 - allyl - S - thiolmethyl-psevdodithiobiuret, C^H^NiC 
{SCHg)NHCSNHCH 2 CH:CH 2 .—On spontaneous evaporation of a 
solution of molecular proportions (0.05 moles) of allyl mustard oil 
and the methyl ether of phenylthiourea in 75 cc. of ether, a crystal¬ 
line body was obtained together with gummy material. The crystals 
were separated by the addition of alcohol and filtering. Recrys¬ 
tallized from alcohol, the compound melted at 100-101°. 

Analyses: Calcd. for CjjHisNgS,: N, 15.85. 

Found: N, 15.79; 15.79. 

Thiohydrolym of 1,5-Diphenyl-B-thiolmethyl-pseudodithiobiuret ; 
1, S-Diphenyl-dUhiobivret, C,H^HCSNHCSNHC^H,.—The thio 
eliier (18 g.) prepared by the method of Johnson^ was dissolved in 
hot alcohol (100 cc.) together with 10 g. of potassium hydrosulphide 


1. Johnon, Am. Ch«m. J., SO, 1ST (1«0(). 
6* Froimm^ 88 (1888)* 
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in 20 cc. of water. The hot solution after refluxing for one hour 
was filtered and acidified with acetic acid. On cooling, fine needles 
of 1, 5-diphenyl-dithiobiuret melting at 149” (reported 149°)* sep¬ 
arated, 

1 - Fhenylmethyl - 6 - phenyl-dithiobiuret, CqH^(CH^) iNCSNHC 
SNHCJlf^. — Thiohydrolysis of 1, 5 - diphenyl - 1 - methyl - 2-thiol- 
methyl-pseudodithiobiuret yielded crystals which melted at 126°. 

Analyses: Calcd. for N, 13.95. 

Found: N, 13.36; 13.69. 

1 “P-- Bromophenyl - 5 - phenyUJi.-thiolmethyUpseudodithiohiuretf 
BrC«H,ArjffC\W//C (SC//,) :Nc\h,.—O n alkming an ether solution 
of phenyl thiolmethylpseudothiourea (0.02) and p-bromophenyl iso¬ 
thiocyanate (0.02 mol.) to evaporate spontaneously there was ob¬ 
tained a crystalline body which on recrystallization from alcohol 
melted at 140-141”. 

Analyses: Calcd. for CjgHi^BrNaSo: N, 11.05. 

Found: N, 30.98; 10.97. 

1 - p - lodophenyl - 5 - phenyl - 4 - thiolmcthyUpseudodithiohiurety 
IC^HJSfHCSNHCiSCH^) product obtained by allow¬ 

ing phenyl thiolmethylpseudothiourea to react with p-iodophenyl 
isothiocyanatc crystallized from hot alcohol in the form of prisms 
melting at 126°. 

Analyses: Calcd. fon CigHjJNaSjj: N, 9.84. 

Found: N, 9.90; 9.77. 

l-m-Tolyl-d-phenyl-Jf.-thiolmethyl-pseudodithiobiurety C.HjNHC 
SNHC {SCH^) —Light yellow, transparent plate-like crys¬ 

tals melting at 87° resulted on allowing m-tolyl isothiocyanate to 
react with phenyl thiolmethylpseudothiourea dissolved in ether. 

Analyses: Calcd. for CjeHi^NgSg: N, 33.33. 

Found: N, 33.34; 13.48. 

1 - p- Tolyl-5-phenyl-4-'^ethyl-pseudothiobiuret, CjHjNHCONC 
(SCHfi) iNCqII^. — p-Tolyl isocyanate (0.03 mol.) reacted with 
phenyl thiolmethylpseudothiourea with the evolution of heat. The 
clear, viscous product first formed solidified on standing. Washed 
with ether and recrystallized from alcohol the methyl thiobiuret 
melted at 109-110”. 

Analyses: Calcd. for CigHigNgOS: N, 14.09. 

Found: N, 33.98; 14.01. 

6-Diphenyl -2^4- thiolmethyl - dipseitdadithiobiuret, 
{BCH^)NHC{SCH^):NC^H,, — M%\hy\ sulphate (0.1 mol.) was 
slowly added to a solution of 1, 5-diphenyl-2-thiolmethyl-pseudo- 


2. Olin, Dalns, J. Am. Chem. Soc.. 52. 8826 (1080). 
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dithiobiuret ( 0.1 mol.) in acetone (100 cc.) and the reaction mixture 
refluxed on the water-bath for two hours. The light-yellow, gummy 
residue obtained on evaporation of the acetone, after dissolving in 
alcohol and treatment with sodium carbonate, yielded an oil which 
soon solidified. The product on recrystallization from alcohol melted 
at 104® (reported 103-104°).^ 

Analyses: Calcd. for CieHiyNgSg: N, 13.33. 

Found: N, 13.24. 

1 - Phenyl ~ 2 4 - thiolmethyl - dipseudodithiobiuret, C^H^NiC 

(SCH^)NHC(SCH^) :NH .—The free base obtained by the reaction 
of methyl sulphate with the 4-thiolmethyl derivative crystallized 
from hot alcohol in the form of long needle-like prisms melting at 
123°. A mixed melting point with the starting product was 99-101®. 

Analyses: Calcd. for CjoH.aNoSo: N, 17.54. 

Found: N, 17.27; 17.60. 

Synthesis of 1, 2, 4-Triazols 

Fusion of Phenylhydrazine with 1,5- Diphenyl - 2 - thiolmethyl- 
pseudodithiobiurct; Formation of Diphenylthiosemicarbazide, 
NHN^HCSNHCfiHi ,.—Six grams of the pscudodithiobiuret and 2.5 g. 
of phenylhydrazine were fused together in an eight-inch Pyrex test 
tube. The odor of mercaptan was first noted at 90® and after two 
hours at 110° the reaction mixture had again solidified. The solid 
recrystallized from alcohol in the form of short, colorless needles 
melting at 176°. Mixed with diphenylthiosemicarbazide the melting 
point was not lowered. 

l-Phcnyl-3, 5-phenylimino-l, 2, 4-triazol, CqH^ 

NC ( :NC^H^)NHC(NH) :iVCy/g.—Four grams of phenylhydrazine 
mixed with 10.5 g. of 1, 5-diphenyl-2, 4 -thiolmethyl-dipseudodithio- 
biuret first reacted with the liberation of mercaptan at 110®. The 
reaction temperature was maintained between 110® and 140° until 
the odor of mercaptan was no longer noticed. The fusion product 
after two crystallizations from alcohol gave delicate white needles 
melting at 153-154®. A negative test for sulphur and the analysis 
(Dumas method) for nitrogen indicated formation of the triazol 
according to the following reaction: 

CeH3N:C(SCH3)NHC(SCH3) + CeH«NHNH, = 

CoH,NC(:NC,H,)NHC(NCeH 3 ) :NH + 2 CH 3 SH 

Analyses: Calcd. for CgoHjyNg: N, 21.43. 

Found: N, 21.59. 


1 . Johnson, Am. Chcin. J., 80, 167 (1908). 
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The salt formed with sulphuric acid melted at 190°. Analysis by 
titration of an alcoholic solution of the salt with standard base in¬ 
dicated the addition of one mol. of H^SO*. 

Analyses: Calcd. for addition of one mol. H 2 SO 4 : 23.06. 

Found: 24.96. 

Phenyl - anilguanido - phenylthiourea, N:C i NHNHC,H,) 
NHCSNHCJi^, —fiocculent white precipitate resulted on refluxing 
an alcoholic solution containing molecular proportions of 1, 5-di- 
phenyl-thiuret hydroiodide and phenylhydrazine on the water-bath. 
The reaction product was dissolved in a large quantity of hot alco¬ 
hol and filtered free from sulphur. On cooling, white needles of the 
substituted thiourea melting at 167 ** separated. 

Analyses: Calcd. for CaoHi^NsS: N, 19.39. 

Found: N, 19 32. 

1 •‘Phenyls, 5-phenylimino-l, 2, 4-triazol from Phenyl-anilguan- 
ido-phcnylthiourea. —Ring closure to the 1, 2, 4-triazol resulted on 
warming three grams of phenyl-snilguanido-phenylthiourea in an 
alcoholic sodium hydroxide solution (1 g. NaOH, 5 cc. water, 25 cc. 
alcohol) for one hour at water-bath temperature. The needle-like 
crystals of the triazol which separated on cooling melted at 153- 
154®. A mixed melting point of this product with the triazol from 
1, 5-diphenyl-2, 4-thiohnethyl-dipscudodithiobiuret showed no low¬ 
ering. 

Analyses: Calcd. for CooHi^Nj: N, 21.43. 

Found: N, 21.36. 

1-P‘BromophenylS, 5~phenylimino-l, 2, I^-triazol, 

BrC^H,NC{:NC,H,)NHC:NH.— 
This triazol was obtained on fusion of molecular proportions of 
1 , 6-diphenyl-2, 4-thiolmethyl-dipseudodithiobiuret and p-bromo- 
phenylhydrazine. Mercaptan was first liberated at 100 ° and on 
heating at 110 ° for several hours the odor of mercaptan was no 
longer noticed. Crystallized from alcohol in the form of fine white 
needles, it then melted at 190°. 

Analyses: Calcd. for CjoHjaBrNg-. Br, 19.68. 

Found: Br, 19.95'. 

l-(o-Tolyl)-3, B-phenylimino-l, 2, ^-triazol, 

(•.NCfi,)NHC(hH) :NC,H,.— 
Molecular proportions of o-tolylhydrazine and 1, 5-diphenyl-2, 4 - 
thiolmethyl-dipseudodithiobiuret were allowed to react for several 
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hours at 110 *. The resulting triazol recrystallized from alcohol in 
the form of delicate white needles melted at 174°. A negative test 
for sulphur and the analysis indicated formation of the triazol. 

Analyses: Calcd. for CjiHjsNg: N, 20.53. 

Found: N, 20.61. 

l-(p-Tolyl)-3, B-phenylimino-l, 3, 4-tnazol, 

C,H,NC{:NC\H,)NHC{NC,H,) :NH.— 
This triazol melting at 161° was obtained from p-tolylhydrazine and 
the above dipseudodithiobiuret. 

Analyses: Calcd. for Cj,H,bNs: N, 20.53. 

Found: N, 20.40. 

3, 5 - Phenylimino -1, 3, 4- triazol, H^C (: NC„H,) NHC {NH ): 
NCfflr ,,—Hydrazine [ 0.02 mol. of hydrazine sulphate and potas¬ 
sium hydroxide] and 1, 5-diphenyl-2, 4 -thiolmethyl-dipseudodithio- 
biurct in ]00 cc. of alcohol were refluxed at water-bath temperature 
for four hours. Mercaptan was slowly evolved during the reaction 
and a white flocculent mass of fine white needlelike crystals sep¬ 
arated from the reaction solution. Recrystallized from alcohol, it 
then melted at 250-251* and gave a negative test for sulphur. 

Analyses: Calcd. for C 14 H 13 N 5 : N, 27.89. 

Found: N, 27.72. 

With concentrated sodium hydroxide solution and also with 
bleaching powder a deep red coloration was observed. The forma¬ 
tion of azo compounds is typical of urazols of this type.*^ 

S, 6-Phenylimino-ly 2, J^-triazol from -DiphenyUthiuret Hy-- 
droiodide. —Hydrazine sulphate ( 0.02 mol.) and oc'-diphenyl- 
thiuret hydroiodide (0.01 mol.) in alcohol (50 cc.) were refluxed 
together for one hour. An excess of alcoholic sodium hydroxide 
was then added and the reaction mixture further refluxed for one 
half hour. The solution was filtered while hot from precipitated 
sulphur and on cooling the crystals which separated melted at 244*. 
A slight test for sulphur, the melting point 6 ® lower than for the 
above triazol and the low nitrogen analysis indicated traces of the 
thiuret. 

Analyses: Calcd. for Ci 4 Hj 3 Na: N, 27.89. 

Found: N, 27.26, 

The Benzoyl Derivative of S, 5-Phenylimino-i, 2, 4-triazoL —To 
several grams of the triazol dissolved in pyridine was added an 


7 . PeUissari, Qaaetta chimioa italiana, 21, II, 141 (1891). 
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excess of three molecular proportions of benzoyl chloride. The re¬ 
action mixture warmed spontaneously and on addition of water an 
oily product separated which solidified on cooling. The benzoyl 
derivative crystallized from alcohol in the form of light yellow 
needles melting at 136°. Analysis indicated formation of a mono¬ 
benzoyl derivative. 

Analyses; Calcd. for C 21 H 17 N 5 O: N, 19.72. 

Found: N, 19.54. 

Reaction of p~Tolyl Isocyanate with S, 5-Phenylindno-l, 2, 4-tri- 
azol. —Several grams of the triazol were suspended in water-free 
ether and an excess of three molecular proportions of p-tolyl isocy¬ 
anate added. Complete solution of the triazol was effected on 
warming the reaction mixture. The solid which separated on re¬ 
fluxing melted at 188° when recrystallized from heptane. Analysis 
indicated addition of two molecules of the isocyanate. 

Analyses: Calcd. for CjoH^^NjOj: N, 18.95. 

Found: N, 18.99. 

Synthesis of Thiuret.s, Ketttrets and Aldurets 

cc-m-Tolyl-thiwet Hydroiodide, 'sC(:NC,H,)NnC{h) iNH.HI. 
—Iodine (0.05 mol.) dissolved in alcohol was slowly added to a 
warm solution of m-tolyldithiobiuret (0.05 mol.) in alcohol. The 
reaction mixture was refluxed until the color remained constant. 
The white crystalline product which separated on cooling, after 
crystallization from hot alcohol melted at 194°. Analysis indicated 
the retention of one molecular proportion of alcohol of crystalliza¬ 
tion. 

Analyses: Calcd. for C„H,oIN 2 S 2 . C^H^OH: N, 10.58. 

Found; N, 10.48; 10.45. 

°^-p-Broniophenyl-thiuret Hydroiodide, SC(:NCaH^Br)NHC (i): 
NH.HI. —This product was obtained in the form of light-yellow 
needles melting at 237° on oxidation of p-bromophenyl-dithiobiurct 
with iodine. One molecule of alcohol of crystallization is retained. 

Analyses: Calcd. for CsH^BrlNjS^.CjH^OH: N, 9.07. 

Found: N, 9.02; 8.85. 

]-1 

a, <x’- Diphenyl - thiuret Hydroiodide, 8C(:NCtHf)NHC(S): 
NCoHf.HI .—Oxidation of 1 , 5-diphenyl-dithiobiuret in alcoholic 
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solution with iodine resulted in the formation of bright yellow plate¬ 
like crystals, which when recrystallized from alcohol melted at 192®. 
Analyses: Calcd. for C 14 H 12 IN 3 S 2 : N, 10.17. 

Found: N, 10.04; 10.09. 

oc - m - Tolyldithiodi - c - methyl Keturet, C^H^NHCS NCSNHC 


(CHJ.,. —Five grams of m-tolyldithiobiuret and three grams of ace¬ 
tone were placed in a flask and with continual shaking a strong 
stream of dry HCl gas was introduced. The crystalline mass 
liquefied and soon resolidified. The reaction product was dissolved 
in warm 10 % sodium hydroxide and filtered, and from the cooled 
solution the keturet was precipitated as a white powder on acidifying 
with hydrochloric acid. The keturet crystallized from alcohol, in 
which it is only moderately soluble, in the form of white platelike 
crystals melting at 235-236° with darkening and decomposition. 

Analyses Calcd. for C 10 H 15 N 3 S 2 : N, 15.86. 

Found: N, 15.67; 15.77^. 

^•m-Tolyl-c-phcnyUdithioalduret, C^H^NHCS NCSNHC H . 


—Dry hydrogen chloride gas effected the condensation of benzalde- 
hyde with the equivalent of p-tolyldithiobiuret to the alduret. This 
product, when purified by the method for the corresponding keturet, 
melted at 189°. 

Analyses: Calcd. for N, 13.42. 

Found: N, 13.44. 

a _ ( a . Naphthyl) - dithiodi - c - methyl Keturet^ C^JI^NHCS 
NCSNHC{CH^)n. —oc-Naphthyl-dithiobiuret condensed with ace¬ 


tone in the presence of dry hydrogen chloride gas. When purified 
and crystalized from hot alcohol, the keturet melted at 225°, 
Analyses: Calcd. for CjeHigNgSg: N, 13.42. 

Found: N, 13.42. 

^-Phenyl - dithiomethyldi - c - methyl Keturet, : C{SCH.^) 

NC(SiCH.,)NC{ 011 ^) 2 -—To a solution of phenyl - dithiodi - c- 
I_:_I 

methyl keturet (0.03 mol.) in dilute sodium hydroxide was added 
an excess of methyl iodide (10 g.) in alcohol solution. After several 
hours at room temperature a crystalline product had separated. 
Crystallized from hot alcohol the product melted at 134°, 

Analyses: Calcd. for CigHi^NgSg: N, 15.05. 

Found: N, 14.86; 14.91. 
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SUMMARY 

1. Methyl sulphate reacts smoothly for the conversion of mono- 
pseudodithiobiurets into dipseudodithiobiurets. 

2. A method has been described for the synthesis of 1, 2, 4-tri- 
asols. 

3. Several new thiurets, keturets and aldurets have been prepared. 
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On the Constitution of Certain Thiazolidones. 

V: Phenyl, o- and p-Tolyl Derivatives 

F. B. DAINS. LOIS MILLER KINBETT, 

C. O. HOLMBERO and C. C. ROBINSON 

Contributions from the Chemical Laboratory of the University of Kansas 

I N previous papers from this laboratory a study has been made of 
various aryl and acyl substituted thiazolidones. ( 1 ) 

In the following series of papers we wish to put on record the 
results of other investigations that have been carried out in this same 
field. 

When monophenylthiourea is treated with chloroacetic acid, 
chloroacetyl chloride or ethyl chloroacetate there is formed a labile 
thiazolidone— 

12 8 4 5 

A. SCCNHlNCgHgCOCHg which quickly rearranges to the 
I_I 

stable form 

B. S-C(NHCoH 5 )NCOCHo or the tautomeric form 
I_I 

C. SCCNCeHslNHCOCHg (2) 

Wheeler and Johnson found that the sodium salt of the stable 
form reacted with benzyl chloride with the formation of 2 -benzyl- 2 - 
phenylamino-4-thiazolidone whose constitution was proven by its 
synthesis from unsymmetrical benzyl-phenylthiourea and ethyl 
chloroacetate. 

Beckurts and French (3) have stated that the monoaryl thiazoli¬ 
dones have the structure of the labile form A and that their sodium 

(1). Walter 8. I«ong and F. B. Dains: Traxw. Kan. Acad. Sci.» vol. 36 (1933). F. B. Dains 
and Floyd A. Kberly: J. Am. Ch. Boc. 65, 8859 (1983). John A. Davis and F. B. Dains: 
J. Am. Ch. Soo. 67, 2827 (1933). 

(2). Wheeler and Johnson: Am. Chem. Jour. 28, 121, 146 (1902). 

(3). Archiv. d. Fhann. 253, 288 (1915) C. A. 10, 888 (1916). 

( 16 ) 
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salts gave with ethyl iodide, the 2-ethylimino-3-aryl-4-thiazolidones, 
results that are in contradiction to the observations of Wheeler and 
Johnson and also to our own work which confirmed the stable form 
B as 2-arylamino (or imino-) thiazolidone as postulated by these 
investigations. 

In addition, we have found that alkylation of the sodium salts 
gave mainly the 2-alkyl-arylamino thiazolidones together with 
yields ranging from 0 to 85% of the 2-ary]imino-3-alkyl isomers; 
the relative yields seemed to depend upon the nature of the alkyl 
halide and the aryl group. Thus it was found that ethyl iodide and 
the sodium salt of 2-diodo phenyl thiazolidone gave 85% of the 3- 
ethyl derivatives and none of the 2-ethyl-2-diodo phenyl compound. 
(4) These results then are in absolute contradiction to the formula¬ 
tions of the reaction by Beckurts and Frerich who not only reversed 
the position of the aryl and alkyl groups but failed to isolate the 
isomeric thiazolidones. 


EXPERIMENTAL 

DERIVATIVES OF THE 2-PHENYL-THIAZOLIDONE 
2-METHYL-2-PnENYLAMINO-THIAZOLIDONE I 
S-C (NCHs. C«Hr,) NCOCH 2 
I_1 

The sodium salts were readily prepared by dissolving the 2-aryl- 
thiazolidones in hot 5-rl0% sodium hydroxide solution. The salt 
which crystallized on cooling was filtered, washed with a little cold 
water and dried for use. This sodium salt was heated in methyl 
alcohol solution with methyl iodide in a sealed tube at 100® for 
eight hours. The same results are achieved by simply refluxing the 
components in a water bath, or by methylation with methyl sulphate. 
After removal of alcohol and excess methyl iodide the oily residue 
was dissolved in ether and the ethcrial solutions repeatedly ex¬ 
tracted with 10% hydrochloric acid. Neutralization of the acid 
solution gave the thiazolidone I, which crystallized from alcohol in 
light needles melting at 125®, Its identity was proved by com¬ 
parison with the same compound (5) obtained by heating molar 
quantities of unsymmetrical methyl-phenylthiourea, ethyl chloro- 
acetate and pyridine, (1 mol.) in alcohol solution or by the action 
of chloroacetyl chloride and pyridine (2 mols.) on the thiourea in 
cold acetone solution. The addition of pyridine prevents hydrolysis 
of the thiazolidone and increases the yields. 

(4). John A. Davis and F. B. Daihs: J. Am. Ch. Soc. 67, 2628 (1985). 

(6), Dixon, J.: Ch. Soc. 71, 620 (1897). ! 
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2-METHYL-PHENYLAMINO-5-BENZAL-THIAZOLIDONK II 
S-C(NCH3.CcH 5)NCOC = CHCftHr, 


This was prepared by boiling for a few minutes a mixture of the 
thiazolidone (1-pt), benzaldehyde (1-pt), glacial acetic acid (3-pts), 
acetic anhydride (1-pt) and fused sodium acetate (0.5 pt). The 
same benzal derivative which was obtained from both prepara¬ 
tions (methylation of I and from the unsymmetrical thiourea) 
was ditficultly soluble in alcohol and melted at 180^ These 
5-benzHl compounds which are useful for the identification of the 
substituted thiazolidones can be synthesized also by heating the 
aldcliyde and tlie tliiazolidone for thirty minutes at 200-220° or 
more simply by adding to an alcoholic solution of the components 
a few drops of 10% sodium hydroxide or of piperidine. Heating 
the mixture is sometimes necessary. 

2-PnENYLIMlNO-3-MKTHYI.-.THIAZOLIDONE III 
8-C(N(Vb.)NCH:5COCIlj 

I__ __.i 

This was isolated in two percent yield from the original ether 
solution from vrhicli acid had extracted I. It was insoluble in dilute 
acid and the crystals from heptane melted at 60°. 

For comparison it was synthesized from symmetrical methyl- 
phcnylthiourca and ethyl chloroacetate on refluxing the alcohol so¬ 
lution with pyridine (1 mol.) the two preparations being identical. 
This is the type of compound that Bcckurts and Frerich thought 
they had obtained but with the groups inteichanged. 

HYDROI.YSIS 

When the thiazolidone III was boiled in alcohol solution with 
10 % hydrochloric acid, the ring was split, yielding thioglycollic acid, 
methylamine, aniline and a little diphenylurea. Wlum the methy¬ 
lene liydrogens at position 5 were replaced by two phenyl g^oup^ 
or a benzal grouping the ring was greatly stabilized. Thus 2-phenyl- 
amino-3-methyl-5-benzol-thiazolidone IV (made as was 11) was 
dissolved in concentrated sulphuric acid and heated at 115° for 
fifteen minutes. After pouring the reaction mixture into ice-water, 
there were isolated aniline and 3-methyl-5-benzal-2-4-tliiazoldione 
V (m. p. 135°), the formation of which proved the positions of the 
methyl and phenyl groups. 


2-^7 
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THE ETHYLATION OF 2-PHENYLAMINO-THIAZOLIDONE 

The sodium salt and ethyl iodide gave the 2-ethyl-2-phenyl 
amino-thiazolidone VI (m. p. IIS'"). It was soluble in acid and 
identical with the compound obtained from unsymmetrical ethyl- 
phenylthiourea and ethyl chloroacetate. Each preparation gave 
the same 5-benzal derivative VII, melting at 165®. 

The 2-phenylimino-3-ethyl-thiazolidone VIII was formed in small 
amounts in the above reactions, but was synthesized for com¬ 
parison from symmetrical ethyl-phenylthiourea and ethyl chloro- 
acetate. The crystals from ether melted at 74^ Its 5-benzal de¬ 
rivative IX melted at 100®. 

The analogous n-butyl derivatives X and XI arc thick oils. 

ACETYL DERIVATIVES OF 2-PHENYLAMlN()-THIAZOLIDONE 

Wheeler and Johnson (6) on warming the “labile” phenyl thiazo- 
lidonc with thioacetic acid in benzene solution obtained a com¬ 
pound melting at 192®, to which was given tlu‘ formula 2-acetyl- 
imino-3-phcnylthiazolidone. The same prodm^t (m. p. 192®) was 
obtained by us when unsymmetrical phenyl-acetyl-thiourea was 
treated with chloroacetyl chloride in benzene and pyridine solution. 
This would indicate that it was in fact 2-aeetyl-2 phenylamino- 
thiazolidonc, XII. SC(NC«H,.C()CH 3 )NCOCH„ otherwise it would 

necessitate tiie learrangement of the acetyl-phenyl thiourea to the 
symmetrical form and then reaction. Dixon has found, however, 
that the symmetrical acetyl-phenyl thiourea failed to react with 
chloroacetyl cliloride, which tends to confirm the above formulation. 

The acetyl group was readily removed on treatment with cold 
nonnal sodium hydroxide, regenerating tlie 2-phenylthiazolidone 
and it (XTI) was not further acetylated on boiling with acetic 
anhydride. 

The analogous 2-methyI-2-phenylamino-thiazolidone also failed 
to react with acetic anhydride showing the inertness of the sub¬ 
stituted amino fonn; R^'NC = of the thiazolidone. 

Treatment of the 2-phenylamino-thiazolidone with chloroacetyl- 
chloride in pyridine and benzene solution gave negative results. 

tHe diacetyl derivative 

Wheeler and Johnson had obtained a diacetyl compound XIII 
(m. p. 162®) on warming the 2-pbenylthiazolidone with acetic an- 

(6). Whpder tind Johnson^ Am. Chem. Jour. 28, 148 (1902), 
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hydride which was confirmed by our experiments. The acetyl 
groups were easily removed by cold alkali or warming with dilute 
ammonium hydroxide. 

The diacetyl compound was heated gently with amilins and from 
the reaction mixture were isolated acetanilide and the original 
phenylthiazolidone (m. p. 176°). 

A possible explanation is that XIII has an acetyl group at 3 and 
an acetate grouping at 4, viz., Sr(NC,H,)N(30CH,C4)C0CH,CH, 


which would account for the formation of acetanilide. A diacctyl 
derivative is only possible with a potential grou}nng -NH-C-OH, 
which is not the case with the di-substituted aminothiazolidones. 


DERTVA11VES OF 2-p-TOLYL-AMINO OR IMINO- 
THIAZOLIDONE (m.p.l870 

This was readily made from mono-p-tolylthiourea and chloro- 
acetic acid or from chloro-acet-p-toluidide on boiling with potassium 
thiocyanate in alcohol solution. 


2-p-.T0LYr^2-ETHYL-AMIN0-4.THIAZ0LID0NE XIV 

The sodium salt was refluxed in alcohol solution with ethyl iodide 
for four hours. The oil remaining after steam distillation slowly 
solidified. Crystallized from alcohol it melted at 124°. The yield 
was sixty-five percent. 

Hydrolysis, The compound was heated with dilute hydrochloric 
at 140° for four hours. The tube opened with pressure due to carbon 
dioxide and the solution gave a test for thioglycollic acid. It was 
then made alkaline, extracted with ether and the ethcrial solution 
dried with solid potassium hydroxide. Evaporation of the solvent 
left an oil Ethyl-p-tolylamine, which with phenylisocyanate gave 
oc-ethyl-oc-p-tolyl-^-phenylurea XV (m. p. 67°) identical with a 
synthetic specimen of the urea. 

THE BENZAL DERIVATIVE XVI 

This was fonned when molar quantities of bcnzaldehyde and XIV 
were heated at 230°. It was very difiScultly soluble in alcohol and 
melted at 179°. Heated at 140° with dilute acid, it was hydrolyzed 
into ethyl-p-tolylamine and 5-benzal-2, 4-thiazoldione, XVII (m. p. 
242°) (7). This was confirmed by analysis and comparison with 
the known compound resulting from the hydrolysis of 2-imino-5- 
benzal-thiazolidone. 


(7). Andreash, Monats. 10, 75. 
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2-p-TOLYLIMINO-3-ETHyL TmAZOLIDONE XVIII 

This was made from “-ethyl-/3-p-toIyl-thiourea and chloroacetic 
acid and was an oil. This was refluxed for twenty hours in an 
alcohol-hydrochloric acid solution. p-Toluidine was isolated and 
also a small quantity of a solid that melted at 140° after recrystal¬ 
lization from water and gave figures on analysis that correspond to 
3-ethyl-2-4-thiazoldione XIX. 

The 5-benzal-derivative from XVITI, light yellow crystals from 
alcohol, melted at 132°, XX. On hydrolysis it gave p-toluidine and 
3-ethyl-5-benzal-2-4-thiazoldione XXI (m. p. 97°), thus confirm¬ 
ing the structure. 

BENZYL AND p-NlTROBENZYI. DERIVATIVES 

The 2-benzyl-2-p-tolylaiiiino-thiazolidonc XXII was made from 
the sodium salt and benzyl chloride. It ciystallized from alcohol 
in rhombic needles that melted at 121°. On acid hydrolysis at 140° 
benzyl-p-tolylamine was isolated, which with phcnylisocyanate 
formed the known “-benzyl-«:-p-tolyl yS-plienylurea. 

2-p-NITROBENZyL-2-p-TOLYL-AMINO-THIAZOLIDONE XXIII 

This crystallized from alcohol in light yellow needles melting at 
142°. p-Nitrobenzyl-p-tolyl-aniine XXIV (m. p. 66.7°) was one of 
the products of hydrolysis. This latter compound was also made 
for comparison from p-nitrobenzyl chloride and p-toluidine. 

DERIVATIVES OF 2-o-TOLyL-AMINO-THIAZOLIDONE (m.p.144) 

This was made in the usual manner, both from inono-o-tolyl 
thiourea and from the chloro-acet-o-toluidide. 

The sodium salt melted at 105° with loss of water, then solidified 
and melted again at 250°. The salt dried at 80° gave figures cor¬ 
responding to equal mols. of the thiazolidonc and sodium hydroxide. 

Analyses for C,„H,„N,OS,NaOH. Calcd: Na. 9.35; N, 11.38. 

Found: Na. 9.54; N, 11.15. 

2-ETHYL-2-o-TOLyLAMINO-THIAZOLlDONE XXV 

This was obtained from the sodium salt and ethyl iodide as an 
oil which, after long standing, crystallized (m. p. 98°). 

Hydrogen chloride gas precipitated a salt from a solution of the 
oil in dry cthet (m. p. 165-8°). 

Analyses for CiJI^N^OS-HCl. Calcd: HCl, 10.35. 

Found: HCl, 10.21. 

Its constitution was shown by its acid hydrolysis yielding ethyl- 
o-tolylamine, which was identified by the formation of -ethyl-a-o- 
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tolyl-j8-phenylurea (m. p. 89“) and its identity with a known 
sample. 

The 5-benzal-derivative melted at 193° and the isomeric 2-o-tolyl- 
imino-3-ethyl-thiazolidone at 74°. 

Proof of the constitution of the 2-aryl-2-alkyl-amino-thiazolidones 
by their synthesis from the corresponding unsymmetrical thioureas 
was not found to be practical in several cases. The usual procedure 
for the preparation of such thioureas by evaporation of a water 
solution of their hydrogen chloride salts with ammonium thiocyanate 
failed to give the unsymmetrical thioureas with the following 
amines; viz., m-tolyl-ethyl, o-tolyl-methyl, o-tolyl-ethyl, o-tolyl- 
benzyl and p-tolyl-benzyl. 

2-METfIYL-2-o-TOLYJ.AMINO-THIAZOLIDONE XXVI 

This was made from the sodium salt and methyl iodide. A 60% 
yield of the compound was obtained, which melted at 108°. From 
the acid hydrolysis at 140°, was isolated methyl-o-tolylamine, identi¬ 
fied by the fonnation of «-methyl-«:-o-tolyl-j8-phenylurea (m. p. 
82°). ' 

2-o-T<)LYr.IMINO-3-METHyL-THlAZOLIDONE XXVII 

This was formed in the usual manner from cf-mcthyl-^-o-tolyl- 
thiourea and chloracetic acid. It was insoluble in dilute acid, melted 
at 59° and gave a 5-benzal-derivative XXVIII (m. p. 129°). 

2-0-TOLYL-2-BENZYL-AMINO-THIAZOLIDONE XXIX 

The sodium salt was refluxed with benzyl chloride in alcohol 
solution and then steam distilled; the residual oil solidified after 
several months standing and was then purified by recrystallization. 
It melted at 95° and was obtained in 40% yield. Hydrogen chloride 
gas precipitated a salt XXX from its ether solutions (m. p. 179°). 
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Percent nitrogen. 

No, 

4~ThIA20LID0NB. 

Formula. 

M.p/’C. 

Calcd. 

Found. 

I 

2 -methyl- 2 -phenyl 

CioHioNaOS 

126 

13 59 

13 58 

II 

2 -in ethyl- 2 -phenyl 
amino-5-benzal 

C 17 H 14 N 2 OS 

180 

j 

9.53 

9.30 

III 

2 -phenyliiniiio- 

3-inothyl 

CioHioNmOS 

00 

13.59 

13 50 

IV 

2 -phenyliinino- 

3-methyl-5-benzal 

Ci7lll4N20S 

135 

9.53 

9 55 

V 

3-mcthyl-5-benzal- 
2-4 Uiiuzolidone 

CnHuNOoS 

135 

1 

6.39 

6 79 

VI 

2 -ethyl- 2 -phenyl- 

amino 

CijIIjoN^OS 

118 

12 73 

12 51 

VII 

2 -ethyl- 2 -phenyl 

amino-5-bcnzal 

. 

CisHioN^OS 

105 

9 09 

9 18 

VIII 

2 -phenylimiiio- ! 

3-ethyl 

C-iifli2N20S 

74 

12 73 

12.67 

IX 

2 -phcnyliriiiiio- 

3-elhyl-5-benzal 

CmHittNaOS 

100 

9 09 

8 81 

X 

2 -n-Butyl- 2 - 

plienylamino 

Cj3Hi«Ni.OS 

oil 

11.29 

11.29 

XI 

2 -phcnylimmo- 

3-n-butyl 

Ci3H]ttN2S 

oil 

11.29 

11.28 

XII 

2 -phenyl- 2 - 

acetylamino 

CUH 10 N 2 O 2 S 

102 

11.97 

11.95 

XIII 

Diacetyl-2-pheriyl 

C 13 H 12 N 2 O 3 S 

162 

10.14 

10.50 

XIV 

2-ethyl-2-p- 

tolylfiniino 

C,2Hi»N20S 

124 

11.97 

11.92 

XV 

cc-ethyl-oc-p-tolyl 
)S-phenylurea 

C16H18N20 

67 

11.02 

10.99 

XVI 

2-ethyl-2-p-tolyl- 

5-benzal 

C19H180N28 

179 

8.70 

8.74 

XVII 

5-benzal-2- 

4-thiazoldione 

C10HTNO2S 

242 

6.83 

6.78 

XVIII 

2-p-t<)lylimino- 

3-ethyl 

C12HUN20S 

i 

oil 


12.04 

XIX 

3-ethyl-2-4- 

thiazoldione 

1 

C5ajN02S 


9.66 

9.64 
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Percent nitrogen. 

No, 

4-Thiazolidone. 

Formula 


Calcd. 

Found. 

XX 

2-p-tolylimino- 

3-ethyl-5-bonzal 

CisHisNaOS 

132 

8 70 

8 05 

XXI i 

3-ethyl-r)-b(nizal 

2-4-thiazoldionc 

C,oHi,N20S 

97 

ti 01 

0 10 

XXll 

2-beTizyl-2- 

j>tolylaiuiiio 

CitHicNoOS 

121 

9 40 

9 47 

XXllI 

2-p-nitrt)bonzyl- 

2-p-iolybuiimo 

CnHinNsOsS 

142 

12 32 1 

12 ^0 

XXIV 

p-nilrobonzyl- 

p-tolylaininc 

C14IIHN2O2 

97 

11 57 

n 52 

XXV 

2 -<'.thyl- 2"0 

lolylaniino 

C12HHN2OS 

98 

11 97 

11.66 

XXVI 

2-iriothyI-2-()- 

tolylainino 

CnHi2N20S 

108 

12 72 

12 75 

XXVll 

2 - 0-1 olyl ini irio- 
3 -jti ethyl 

CnHi2N20S 

1 59 

12 72 

12.82 

XXVlll 

2-o-tolyliinino- 
3-methyl 5-benzaI 

C,8Hi,iN20S 

129 

9 09 

8 83 

XXIX 

2-brnzyl-2-o- 

tolylamino 

Ci7Hi,iN20S 

95 

9 46 

9.58 

XXX 

2-ben zy 1-2-0- 
tolyiamino hydrochloride 

C17H17CIN2OS 

179 

8 42 

8.21 
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SUMMARY 

The aryl thiazolidones were readily prepared by the action of 
chloroacetic acid, chloroacetic ester or chloroacctyl chloride on the 
mono-aryl thioureas or by boiling the chloriacet aryl amide with 
potassium thiocyanate. 

Beckurts and French had formulated these compounds as 2- 
imino-3-aryl-thiazolidones, but the work of Wheeler and Johnson 
and the investigations in this laboratory have proved that they are 
really 2-aryl amino or iinino thiazolidones. 

In this paper (using derivatives of aniline and o and p-toluidine) 
it has been shown that the alkylation of the sodium salts gave 
mainly the 2-alkyl-2-aryl-amino thiazolidones (A) soluble in dilute 
acid and a small amount of the isomeric 2-aryl imino 3-alkyl com¬ 
pound (B) insoluble in dilute acid. The constitution of type A 
was proved by synthesis from the unsymmetrical alkyl-aryl thio- 
uieas and by hydrolysis of the benzal derivative, which gave 5- 
beuzal-2, 4-thiazolidone and secondary’ aryl-alkylamine. 

The structure of type B was shown by synthesis from tlie sym¬ 
metrical alkyl-aryl thioureas and the hydrolysis of the 5-benzal 
compound into a primary aryl amine and 3-alkyl-5-benzal-2, 4- 
thiazolidone. 
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On the Reactions of the Thiazolidones. VI: Some 
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S OME years ago Beckurts and French (1) investigated the action 
of potassium thiocyanate on chloroacet-m-toluididc. 
Interpreting their results in the light of the work of Wheeler and 
Johnson (2), they obtained (a) the thiocyanate (m. p. 97^’), (b) 
the ^Jabile” form, i. c., the 2-imino-3-m-tolylthiazoli(lone (ni. p. 
136“), and (c) the stable 2-m-tolylaniino-thiazolidone (m. p. 161'’). 
To this latter (m. p. 161'’), Beckurts and Frcrich gave the 2-imino- 
3-in-tolyl structure, basing their formula on the fact that on boiling 
the compound with 25% hydrochloric acid, 3-m-tolyl-2-4-thiazol- 
diori(^ was produced. 

This does not of necessity prove the contention, since it has been 
found that the thiazolidone ring with an unsubstituted methylene 
grouping may open and close again after the loss of either ammonia 
or the aryl amine. 

Our own experiments confirmed the formulation of Wheeler and 
.Tohnson and proved definitely that the tolyl group was at position 
2 and not 3. We found that the thiazolidone which was made both 
from mono-m-tolylthiourea and from chloroacet-rn-toluidide was 
decidedly stable. Heating with various amounts of acid either gave 
no results or only m-toluidine. In no case were we able to isolate 
the 3-ra-tolyl-thiazoldionc (m. p. 90®), 

EXPERIMENTAL 

Sodium Salt. 

This was made by heating the thiazolidone with 10% sodium hy¬ 
droxide and filtering. From the cold solution the salt crystallized 

(1). Archiv. d. Pharm. 263. 238-66 (1916). 

(2), Wheeler and Johnson: Am. Chom. J. 28, 121-146 (1902). 

( 26 ) 
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out in good yield. This was filtered off at the pump, washed with 
a little cold water and dried for use. 

2.ETHYT.-2-ra-TOLYLAMINO.THIAZOLIDONE I 

The sodium salt was refluxed in alcohol solution with ethyl iodide 
for several hours and then the alcohol and excess ethyl iodide re¬ 
moved by steam distillation. The oily residue was taken up in 
ether and the ether solution repeatedly extracted with 10% hydro¬ 
chloric acid. From the acid solution after neutralization with 
sodium carbonate was precipitated I, which, crystallized from 
heptane, melted at 106°. 

Beckurt>s and French synthesized this compound (m. p. 106°) 
by a similar procedure, but had given to it the erroneous structure, 
2-ethylimirio-3-tolyl-thiazolidonc, based evidently on their idea that 
the original thiazolidone was a 2-imino-3-tolyl compound. 

EVIDENCE FOR THE AMINO STRUCTURE FOR 1 

Molar quantities of the thiazolidone I and benzaldehyde were 
dissolved in liot alcohol with the addition of a few drops of piperi¬ 
dine. From the solution there slowly crystallized the 2-ethyl-2-m- 
tolylamino-5-benzal-thiazolidone II (m. p. IBS'* from heptane). 

Hydrolysis, On long heating at 125*" in 50% sulphuric acid. I was 
hydrolyzed into 5-benzal-2-4-thiazoldione (m. p. 243°) and ethyl- 
m-tolylamine. No evidence of m-toluidine was found. These re¬ 
sults showed that the ethyl and tolyl groups are joined to a nitrogen 
at position 2. 

2-m-TOLYLIMlNO-3-ETHYL-THIAZOLIDONE III 

The ether solution from which 1 had been extracted contained 
a small amount of an acid insoluble oil which failed to crystallize 
after months’ standing. When its alcohol solution was treated with 
benzaldehyde and piperidine, there was obtained the same benzal- 
derivative IV (m. p. 127°) ihat was made from a svnthetic specimen 
of III. 

oc-Ethyl-)3-m-tolylthiourea from m-tolylisothiocyanate and ethyl- 
amine, was heated in alcohol solution with ethyl chloroacetate and 
pyridine. From the reaction mixture was isolated III in 80% yield. 
The crystals from ether melted at 57°. This condensed with benzal¬ 
dehyde yielding the benzal-compound IV (m. p. 127°). Both 
specimens were identical as shown by a mixed melting point and 
analysis; thus proving that the 2-3-isomer was formed in small 
amount in the original reaction. 
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HYDROLYSIS PRODUCTS OF III 

This was refluxed for twenty hours in an alcohol solution con¬ 
taining 3.5% hydrochloric acid. After evaporating off most of the 
solvent, the solution was made slightly alkaline and distilled with 
steam which carried over m-toluidine. The residual solution was 
concentrated and a solid crystallized out, containing no sulphur 
and melting at 110®. Analysis showed 24.35% and 24.40% nitrogen. 
Dicthylurea melts at 109-10° and contains 24.15% nitrogen. There 
was no lowering of the melting point when mixed with a specimen 
of diethylurea made by disulphurizing diethylthiourea with yellow 
mercuric oxide. The diethylurea must be due to the intermediate 
formation of 3-etliyl-2-4-thiazoldionc, described in the previous 
paper and then further hydrolysis into thioglycollic acid and ethyl 
carbonic acid and then diethylurea. 

Definite proof of the structure of III was afforded in the liy- 
drolysis of the benzal-compound IV. Heating with 50% sulfuric 
acid gave m-toluidine and 3-cthyl-5-benzal-2, 4-tliiazoldione V fni. 
p. 97°). 

2.Mp:THYL-2-m-TOLYI.AMlNO-4-THIAZ(:)LIDONK VI 

This was tlie acid soluble product when the sodium salt was 
methylated. The crystals from heptane melted at 104°. With the 
aid of piperidine it condensed with benzaldchyde giving the 5-benzal- 
derivatives VII (m. p. 173°). 

Heating with 50% sulfuric acid broke the ring of VII and there 
w^as isolated from the reaction product after making alkaline and 
distilling with steam, mcthyl-m-tolylamine. This was identified 
by its reaction product with phenylisocyanate, viz.: -methyl- oc -m- 
tolyl-)ff-phenylurea (m. p. 76°). Anal. Calcd. for Ci 5 HieN.P;N, 
11.67. Found: 11.90. 

2-m-TOLYLlMINO-3.METHYL THIAZOLIDONE VIII 

This was present in the original ether extract from which the 
acid soluble VI had been extracted. It failed to crystallize, but its 
presence was proved by the formation of a benzal-derivative IX 
(m. p. 167®). 

a-methyl-/3-m-toIylthiourea from methyl amine and m-tolyl iso¬ 
thiocyanate melted at 105®. N. Calcd. 15.53. Found: 15.65. This 
with ethyl chloroacetate gave a 70% yield of the 2-m-tolylimino-3- 
methyl-thiazolidone VIII. Crystals from ether, melting at 65°. 
The benzal-derivative from this melted at 167° and was identical 
with the one above (IX). 
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Its constitution was proved and in consequence that of VIII, 
by its hydrolysis into m-toluidine and tlie known 3-inethyl-5-benzal 
2, 4-thiazoldione X. (m. p. 133*"). 

DERIVATIVES OF TRIBROMO-in-TOLUIDINE 
(1-AMINO-3.METHYL-.2, 4, 6-TRIBROMO-BENZENE) 

A satisfactory method for its preparation was to add to a dilute 
solution of ni-toluidine hydrochloride. With constant stirring the 
calculated amount of bromine dissolved in acetic acid. It melted at 
101°. Calcd. N, 4.07. Found: 3.82. 

CHLOROACET-TRIBROMO-m-TOLTTIDIDE XI 

This was prepared in 70% yield by heating on a water bath a 
mixture of tribromo-m-toluidine moistened with alcohol and an 
excess of chloroacetyl chloride in a flask fitted with an air condenser. 
It was purified by recrystallization from benzene and then melted at 
196 ^ 

When this was boiled in alcohol solution with potassium thio¬ 
cyanate it gave a product which could not be purified completely. 
However, the sodium salt of the tribromo-tolyl-thiazolidone was ob¬ 
tained by treating the above product with 10% sodium hydroxide 
and filtering the hot solution. The sodium salt crystallized out on 
(‘ooling. When this was treated with methyl iodide in the usual 
manner, a methyl derivative XII insoluble in dilute acid was ob¬ 
tained. It melted at 143° after repeated crystallizations from ben¬ 
zene. 

Lack of time prevented a more accurate determination of its 
constitution, but it is doubtless the 2-(tribromo-m-tolyl)imino-3- 
methyl thiazolidone. This is based upon its insolubility in dilute 
acid and its analogy to the behavior of 2, 4-diiodophenyl-thiazoli- 
done, which gave an 85% yield of the 2-ary 1-3-alkyl-thiazolidone 
and none of the 2-2 isomer. (3) 

For the sake of record, the following data are included in this 
paper. The results are incomplete owing to the departure of the 
junior authors from the University. 

oc-n-Amyl-/i/-o-Tolylthiourea XIII from amylamine and o-tolyl 
isothiocyanate, melted at 70°. The thiazolidone from this thiourea 
was an oil, but the 2-o-tolylimino-3-amyl-5-benzal thiazolidone XIV 
melted at 80°. 

oc-n-Amyl-j3-m-tolylthiourea XV. This was made from m-anyl 
amine and m-tolyl isothiocyanate and when crystallized from ether, 

(8). John A. Davis and F. fi. Dains: Jour. Am. Oh. Soc. 57 , 2628 (1936). 
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melted at 46°. The thiazolidone was also an oil, but its benzal de¬ 
rivative XVI melted at 68°. Only m-toluidine was isolated from its 
hydrolysis products. 

The above structure is assigned from analogy in the behavior of 
symmetrical n-amyl-phenyl thiourea. (4) 

(. 4 ). John A. Davia and F. B. Daiiw: Jour. Am. Chem. Soc. 57, 2620 (1986). 
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Percent nitrogen. 

Nu. 

Compound. 

Formula. 

M.p.'^C. 

Calcd. 

Found. 

I 

2-Ethyl-2-m-tol yl - 
amino-thiazolidone 

C 10 H 14 N 2 OS 

106 

11.97 

12 00 

II 

2-Ethyl-2-m-tol yl- 
anjiiio-5-bcnzal- 
thiazolidone 

CiftHigNoOS 

185 

8.70 

8.76 

III 

2-m-Tolylimino-3- 

ethyl-thiazolidone 

Ci2Hi4N20S 

57 

11.97 

11.90 

IV 

2-m-tolylimino-3- 

ethyl-5-benzal- 

thiazolidone 

CibHisNsOS 

127 

8 70 

8.60 

V 

3-ethyl-5^benzal 

2, 4-thiazoldione 

C 12 H 11 N 02 S 

97 

6 01 

5 85 

VI 

2-methyl-2-in-tolyl- 
ainino thiazoUdone 

CnHi2N20S 

104 

12 73 

12 85 

VII 

2-meth yl-2-in-tolYl - 
amino-5-benzaf- 
tliiazolidone 

CjsHioNoOS 

173 

9 10 

8.99 

Vlll * 

2‘rn-t ol yl-i rnino-3- 
inethyl-thi azol id one 

C 11 H 12 N 2 OS 

65 

12 73 

12 78 

IX 

2-ni-tolyliiriino-3- 
methyl-5-benzal-' 
thiazolidone 

CtsIIinNoOS 

1()7 

9.10 

9.14 

X 

3-methy 1-5-bon za 1 - 
2, 4-thiazoldiom‘ 

CiiHoNOoS 

133 

0 39 

6 40 

XI 

Cbloro-acet-^ri- 

bromo-m-toluididc 

(^,H7Br8ClNO 

196 

3.33 

3.21 

xn 

2-tribromo-m-tol yl- 
iinino-S-methyl- 
thiazolidone 

C,,HBBr3N20S 

143 

1 

6 12 

5.87 

XIII 

or -n-Amyl-)g-o- 
tolyl thiourea 

C 13 H 20 N 2 S 

70 

11.87 

11.96 

XIV 

2-o-Tolyl-imino- 

3-n-aniyU5-benzal- 

thiazolidone 

C 22 H 24 N 2 OS 

80 

7.69 

7.62 

XV 

oc -n-amyl-^-in-tolyl- 
th'oiiroa 

C 13 H 20 N 2 OS 

46 

11.87 

11.98 

XVI 

2 -in-tolyl-imino- 

3-n-amvl-5-benzal- 

^^hiazoHdone 

O 22 H 24 N 2 OS 

68 

7.69 

7.77 
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SUMMARY 

This is a study of the constitution and reactions of 2-m-tolyl- 
amino-4-thiazolidonc. Beckurts and Frerich had stated that this 
was a 2-imino-3-m-tolyl-thiazolidone which our results have shown 
to be incorrect. 

In addition ethylation of the sodium salt gave both isomers. (A), 
the 2-ethyl-2-m-tolyl-thiazolidone, was the main product. Its ben- 
zal derivative was hydrolyzed into 5-bcnzal-2, 4-thiazoldione and 
ethyl-m-tolylamine. (B), the 2-m-tolyl-imino-3-ethyl-thiazolidone, 
was identified by means of its 5-benzal-compound which on hy¬ 
drolysis gave m-toluidine and 3-ethyl-5-benzal-thiazoldionc. 

The methylation products of the sodium salt afforded corre¬ 
sponding results. The sodium salt of tribromo-m-tolyl thiazolidone 
gave almost entirely the 2-alkyl-3-aryl thiazolidone, thus showing 
the effect of the heavy tribromo radical. 
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On the Reactions of the Tliiazolidones. VII: Some 
Deriv'atives of l-Amino-2-methyl-5- 
nitro benzene 

F B OAINS and PAULINE GARBER 
Conlnbution lioin ilie C^hormcal Laboratory of the University of Kansas 

T WO tliiazolidones, derived from amines in which the amino and 
niiro groups are ineta to eacli other, viz., m-nitroaniline and 1- 
ainin()-3-nitro-4-methyl-benzene have been investig:ated by Beckurts 
and Frerich (1) and W^alter S. Long and F. B. Dains (2). In each 
of these cases, on alkylation of the sodium salt only the 2-aryl-2- 
alkyl-ainino-thiazolidones were isoKatcd and none of the 2-aryl- 
iinino-3-aIkyl isomers. 

In order to study the effect of the meta position, there has been 
cliosen a derivative of o-toliiidinc in which the nitro group is meta 
to the amino and para to the methyl. Our results which are set 
forth in the following paper show that both isomers are formed on 
alkylation of the thiazolidone and that there is no inherent hindrance 
in such a meta position. 

EXPERIMENTAL 

The chloro-acet-nitro loluidide used was easily made as follows: 
A mixture of the nitro-toluidine (1 mol.) and pyridine (1% mols.) 
was dissolved in acetone in a flask cooled with ice water. Chloro- 
acetyl chloride (1 mol.) was added slowly. After standing for 
several hours, the contents of the flask were poured into water and 
the precipitate filtered, washed and dried. 

(1). Beckurts and French, Archiv. d Pliarm. 253, 238-65 (1915). 

(2). Walter S. liong and P. B Dams Tiana. Kan. Acad Sci. Vol. 16, 119>24 (1933) 

(33) 


3~-6037 
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2(5-NITRO-2-METHYL-PHENYL)-AMINO-4-THIAZOLIDONE I 

Molar quantities of the chloro-acet-compoimd and potassium thio¬ 
cyanate were boiled in alcohol solution for twenty hours—^no effort 
being made to isolate any intermediate products. Water precipitated 
a crude mass which was purified by crystallization from glacial 
acetic acid. The brownish crystals melted at 186°. 

Analyses; Calcd. for CioH.NjOj: N, 16.74. 

Found: 16.25. 

The ring was completely disrupted when I was heated with 50% 
sulfuric acid at 150° with the formation of ammonia and the nitro- 
toluidinc (m. p. 110°). In the reaction flask a small amount of 
nitrotoluidine sulfate had crystallized out. It melted at 203° and 
contained 11.02% nitrogen (calcd. 11.2%). A preparation of the 
pure sulfate melted at 213-16°. 

2(5-NITRO-2-METHYL PHENYL)-2-ETHYL-AMINO-4- 
THIAZOLIDONE II 

The sodium salt which was made by the action of hot 10% sodium 
hydro.Yidc on I, was heated with ethyl iodide in alcohol solution for 
eight hours and then the excess ethyl iodide and alcohol removed by 
steam distillation. The gummy residue was dissolved in ether and 
the solution extracted several times with dilute hydrochloric acid. 

Neutralization of the acid solution gave a solid which was purified 
by rccrystallization front heptane. The blunt yellow crystals melted 
at 85-7°. 

Analyses: Calcd. for CijHjjOjNjS: N, 15.06. 

Found: 15.13. 

When the compound was hydrolyzed and the solution made alka¬ 
line, ammonia was set free and a precipitate formed which purified 
from alcohol formed yellow crystals melting at 81-2°. 

Analyses: Calcd. for CgHjjNjO^; N, 15.56. 

Found: 15:86. 

This was {5-nitro-^-methyl~phenyl)-ethyl amine III, which W. 
MacCullum has reported (3) as melting at 81-2°. The formation 
of ammonia and the secondary amine thus proved the constitution 
of II. All efforts to condense the thiazolidone with benzaldehyde 
were unsuccessful. 

(8). W. MucCttllum, J. Ch. Soc. 67.247 (18*6). 
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2-(5-NITRO-2-METHYL PHENYL)-IMINO-3-ETHYL-4- 
THIAZOLIDONE IV 

The ether residue from which II had been extracted was purified 
by crystallization from heptane. The yellow crj'stals, insoluble in 
dilute acid, melted at 124-5° and it is interesting to note that five 
times as much of the imino isomer IV was isolated as of the amino 
form II. 

Analyses: Calcd. CioHuNaOsS: N, 15.06. 

Found: 15.29. 

On hydrolysis it gave the original nitrotoluidine (110°) and a 
volatile amine characterized by the carbylamine reaction, thus 
proving that the ar>'l and alkyl groups were joined to different 
nitrogens. 

Molar quantities of this thiazolidone and benzaldehyde in hot 
alcohol solution condensed immediately on the addition of a few 
drops of dilute sodium hydroxide. The 2-nitrotolyl-imino-3-ethyl- 
5-benzal-thiazoUdone V melted at 140°. 

Analyses: Calcd. for CioH^N.OaS: N, 11.44. 

Found: 11.10. 

The position of the two groups was indicated by the hydrolysis 
products: viz., the original nitrotoluidine and the known 3-ethyl-5- 
benzal-2, 4-thiazoldione (4) (ra. p. 95°) VI. 

Analyses: Calcd. for CuHijNOjS: N, 6.00. 

Found: 6.27. 

2-(5-NITRO-2-METHYL-PHENYL)2-METHYL-AMINO-4- 
THIAZOLIDONE VII 

Methylation of the sodium salt gave a black tarry residue which 
was taken up in ether. The acid extract on neutralization precipi¬ 
tated a product which crystallized from heptane in long reddish- 
orange needles, melting at 101°. 

Analyses: Calcd. for CjjHiiNgOjS: N, 15.85. 

Found: 15.75. 

Like its analogue II, this also failed to condense with benzalde¬ 
hyde. 

Prom the hydrolysis reaction-mixture was isolated ammonia (but 
no alkyl amine) and the 5-nitrotolyl-methylamine VIII orange 

(4). F. B. Dains and Floyd A. Eberly: J. Am. Ch. Soc. 60. 8861 (1988). 
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crystals from alcohol (m. p. 109-10*’) (5). The melting point in 
literature was recorded as 107.5®. 

Analyses; Calcd. for CgHjoNjOj: N, 16.88. 

Found: 17.07. 

2-(5-NITRO-2-METHYL-PHENYL)-lMINO-3-METHYL-4- 
THIAZOLIDONE IX 

This was isolated in somewhat larger amount than VII from the 
original methylation product, since it was insoluble in dilute acid. 
The needles from heptane melted at 134.5°. 

Analyses: Calcd. for CuHjjNjOjS; N, 15.85. 

Found: 15.72. 

It was broken down by heating with acid into methylamine and 
the nitrotoluidinc (m. p. 110°). Its 5-bcmal derimtive, X, which 
was readily formed, melted at 188°. 

Analyses: Calcd. for CjgHjjNsOaS: N, 11.90. 

Found: 11.68. 

Incomplete experiments with benzyl chloride and the sodium salt 
indicated the formation of the two possible benzyl isomers. The 
2-nitrotolyl-2-benzyl amino-thiazolidone melted at 160° and on 
hydrolysis gave the 2-nitrotolyl-bonzyl amine (m. p. 124°) (6). 

SUMMARY 

Two derivatives of aryl thiazolidones, previously investigated, 
in which a nitro group was meta to the amino grouping, had failed 
to give the 2-arylimino-3-alkyl isomers. For this reason a study of 
the thiazolidone from l-amino-2-methyl-5-nitrobenzenc was under¬ 
taken in order to ascertain whether there was any special hindrance 
in such a meta position. Our work has proved that the original 
compound has the structure 2-(5-nitro-2-methy 1-phenyl) amino-4- 
thiazolidone and that the sodium salt on ethylation gave both the 
2-nitrotolyl-2-ethyl (A) and in larger amount, showing the effect of 
the less basic grouping, the 2-nitrotolyl-imino-3-ethyl thiazolidone 
(B). Their constitution was shown by their hydrolysis product; 
A yielding ammonia and a secondary amin; B, an alkylamine and 
nitrotoluidinc. It was noted that the 2-2-isomers failed to condense 
with benzaldehyde, while the 2-3 isomers easily formed benzal de¬ 
rivatives. 

(6). Gnehm and Plumer, Ann. 804, 99. 

(6). Ber. 86, 888 (1902). 
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On the Reactions of the Thiazolidones. VIII: Some 
Derivatives of 2-Amino-5-nitro-toluene and 
2-Ainino-3-bromo-5-nitro-toluene 

F. n DAINS and CLAllKNCE E. GHOTHAUS 

I N the previous papers (1) it has been shown that the alkylation 
of the sodium salts of the 2-aryl-imino- or amino-thiazoli- 
dones gave usually a mixture of the 2-alkyl-2-aryl-amino- and 
the 3 - alkyl-2-arylimino-thiazolidones, S-C(NRR')N-COCH 2 and 


SC(NR)NR'COCH„, the amount of each varying with nature of the 
I-1 ■ 

aryl group. 

The results of our investigations show the inaccuracy of the in¬ 
terpretation of Beckurts and French, that the alkylation of the 
sodium salts gave a 2-alkyl-imino-3-aryl-thiazolidone. They also 
confirm the work of Long (loc. cit.) and point out that the substi¬ 
tution of nitro, and bromo and nitro groups in the aryl nucleus in¬ 
creases the amount of the 3-alkyl isomers. 


EXPERIMENTAL 


PREPARATION OF 2-(4-NITRO-2-METHYL-PHENYLAMlNO)- 
4-THIAZOIJDONE (I), 


SCtNCeHaCHsNOaINCOCHa 

1_I 


This compound was made by refluxing the chloracetyl derivative 
of 2-amino-5-nitro-toluene and an equivalent amount of potassium 
thiocyanate together in dilute alcohol solution. The thiazolidone 
melted at 172°. Beckmts and Frcrich and Walter S. Long prepared 


(1). Beckurts and French, Archiv. d. Pharm. $5S, 288-65 (1916). 

Wheeler and Johnson, Am. Ch. J. 28, 121-36 (1902). 

Walter 8. Long and F. B. Dams, Trans. Kan. Amd. 8ci. .^6, 139-24 (193:0 
F. B. Dains and Floyd A. Eberly, J. A. C. S. 55, 8859 (1988). 

John A. Davis and F. B. Dains, J, A. C. S. 57, 2627 (1985). 

(37) 
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distillate yielded methyl amine which was proved by the isonitrile 
test and analysis. These results indicated that the methyl group 
was in the three position on the heterocyclic ring. 

2-(4-NITRO-2.METHYL-PHENYLIMINO)-3-METHYL.5- 
BENZAL-4-THIAZOLIDONE (VI) 

This was prepared by treating 2-(4-nitro-2-mcthyl-phenylimino)- 
3-methyl-4-thiazolidone with bcnzaldehyde in the manner previously 
described. The small yellow crystals melted at lO?"". 

2-(4-NITRO-2-METHYL-PHENYL)-2-ETHYLAMINO-4- 
THIAZOLIDONE (VII) 

Our ethylation of the sodium salt of the nitrotolyl thiazolidone 
confirmed the work of Long, who obtained the 2- and 3-ethyl de¬ 
rivatives and proved their structure. Beckurts and Frerich (loc. 
cit.) had isolated the 2-nitrotolyl-2-ethyl-thiazolidone (m. p. 129°) 
but had assigned it to the erroneous structure 2-ethylimino-3-(p) 
nitrotolyl-4-thiazolidone. 

When tliis derivative was hydrolyzed with f>0% sulfuric acid, 
5-nitro-2-cthylainino-toluene melting at 98° was isolated and identi¬ 
fied. 

2-(4-NITRO-2-METHYL-PHENYLIMINO)-3-ETHYL-l. 
THIAZOLIDONE (VIII) 

In the ethylation just described, the portion of the product which 
was insoluble in 10% hydrochloric acid was purified and found to 
melt at 86^ 

When hydrolyzed by heating with 50% sulfuric, 2-amino-5-nitro- 
toluene and ethyl amine were isolated and identified. These results 
indicate the compound to have the structure assumed. 

2.(4-NITRO-2-METHYL-PHENYLIMINO)-3-.BENZYr.-4- 
THIAZOLIDONE (IX) 

This compound was obtained by refluxing the sodium salt of the 
monosubstituted thiazolidone with benzyl chloride (excess) in al¬ 
coholic solution for eight hours. The excess benzyl chloride was 
removed by steam distillation. None of the product dissolved in 
10% hydrochloric acid and no evidence of the 2-benzyl isomer was 
obtained. It separates^ as small yellow needles melting at 98° when 
crystallized from a mixture of chloroform and ether. 

Hydrolysis: To effect hydrolysis, it was necessary to employ a 
75% solution of sulfuric acid. The mixture was heated for six hours 
at 150°. From this solution was identified by means of a mixed 
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melting point, 5-nitro-2-ammo-toluene. A volatile amine was iso¬ 
lated from the solution which gave a positive isonitrile test and 
yielded a benzoyl derivative which melted at 102‘’. This benzoyl 
derivative of benzyl amine is recorded in the literature (2). These 
results substantiate the assumption that the benzyl group is attached 
to the nitrogen of the heterocyclic ring. 

2-AMINO-3-BROMO-5-NITRO-TOLIJENK 

Since this product was used at the starting material for a series 
of compounds, it was made in considerable quantities. This was 
effected by suspending the nitro toluidine in water and slowly adding 
bromine with constant stirring. When crystallized from alcohol, 
it formed dark gold prisms, melting at 180®. This compound is 
reported in the literature (3). 

CHLORO-ACETYL DERIVATIAT: OF 2-AMlNO-3-BR(JMO-5- 
NITRO-TOLUENE (X) 

Preparation of this compound was attempted by treating the 
toluidine with chloracetyl chloride in acetone and pyridine. When 
this failed, dry benzene was used instead of acetone without results. 
Finally the amine was heated directly with a large excess of chloro- 
acetyl chloride and the mixture heated to fuming at intervals. The 
mass was allowed to stand several days and then washed with water. 
It crystallized from alcohol in white cry.stals wliich melted at 202®, 

2-(I-NITRO-6-BROMO-2-METHYL-PHENYLAMINO)-4- 
THIAZOLIDONE (XI) 

2-Methyl-4-nitro-6-bromo-chloracetanilide (50 grams) was treated 
with potassium thiocyanate (18 grams) in the usual manner, yield¬ 
ing the thiazolidone which melted at 223® when crystallized from 
alcohol. 

Hydrolysis: This was brought about by heating with 50% sul¬ 
furic acid. From the solution was isolated 2-amino-3-bromo-5- 
nitro-toluene. Ammonia was also found to be a product of hy¬ 
drolysis. 

2-(6-BROMO-4-NITRO-2-METHYL.PHENYLIMINO)-3-Mi:THYr. 

-4-THIAZOLIDONE (XII) 

The sodium salt of the thiazolidone (XI) was treated with methyl 
iodide in the regular manner. The major part of the product was 
insoluble in dilute acid. It separated from benzene as light cream 
colored crystals, melting at 204®. 


(2). Blacher, Ber. 28, 424. 
(8). Ber. 18, 964 (1880). 
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Hydrolysis: This was effected by heating a small portion of the 
compound in a sealed tube with 25 c. c. of 10% hydrochloric acid 
at 140° for eight hours. The hydrolysis yielded only one product, 
a volatile amine which could be identified. A good isonitrile test 
and its analysis proved it to be methyl amine. This substantiated 
the structure assumed as it is not probable that methyl amine would 
be obtained if the methyl group were attached to the other nitrogen. 

2-(6-BBOMO-4-NITRO-2-METHYL-PHENYLAMINO)-6-BENZAL 
-4-THIAZOLIDONE (XIII) 

The thiazolidone (XI) was heated with benzaldehyde in a solution 
of acetic acid and acetic anhydride and then allowed to stand for 
several days. It came down from acetic acid solution as fine fluffy 
white crystals which had not melted at 250°. 

2-(6-BROMO-4-NITRO-2-METHYL-PHENYLIMINO)-3-ETHYL 
-4-THIAZOLIDONE (XW) 

This derivative was made by refluxing the sodium salt of the 
thiazolidone (XI) with ethyl iodide. The product was found to be 
insoluble in dilute acid. The purified product from benzene melted 
at 164°. None of the 2-ethyl derivative was formed. 

Hydrolysis: This was effected in the same manner as the cor¬ 
responding methyl derivative. Ethyl amine was identified from the 
hydrolysis by the isonitrile test and analysis as the hydrochloride 
salt. 


2-(6-BRDMO-4-NITRO-2-METHyL-PHENyLIMINO)-3-BENZYL 
-4-THIAZOLIDONE (XV) 

In this case the sodium salt of the thiazolidone (XI) was allowed 
to react with benzyl chloride. The compound was found to be in¬ 
soluble even in concentrated hydrochloric acid. It was crystallized 
from a mixture of benzene and heptane and melted at 172°. 

Hydrolysis: This hydrolysis was also carried out with 10% 
hydrochloric acid in a sealed tube. Benzyl amine was isolated as 
the hydrochloric salt and analyzed. This amine gave a positive 
isonitrile test. 



TABLE No. 
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SUMMARY 

The thiazolidones from (p)nitrotoluidinc and the 6-bromo-(p)- 
nitrotoluidine and a number of other derivatives have been prepared. 

The methylation and ethylation of the (p)nitrotolyl thiazolidone 
gave the 2-alkyl-2-nitroaryl-amino and in larger amount the 2-aryl- 
imino-3-alkyl thiazolidones. However, with benzyl chloride only the 
3-bcnzyl derivative was obtained. 

In the case of the bromo-nitro-tolyl thiazolidones from the action 
of methyl iodide, ethyl iodide, and benzyl chloride on the sodium 
salt, only the 3-methyl, 3-cthyl, and 3-benzyl isomers were isolated, 
thus showing the effect of the bromine and nitro substituents. 
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On the Alkylation of the 2-phenylimino-5-dimethyl- 
Thiazolidone and the 2-phenylimino-4-phenyl- 
Thiazoline 

FLOYD A. EBERLY and F. B. DAINS 
Cold nbution fiom the Chemical Laboratory of the University of Kansas 

I N a recent paper (1) a study was made of the 2“phenylimino-4- 
diphenyl-thiazolidone in order to ascertain the effect of substi¬ 
tuting the methylene hydrogens at 4- with phenyl groups—and it 
was found that the compound behaATd normally, yielding on alkyla¬ 
tion derivatives with alkyl groups at positions 2- and 3-. The fol¬ 
lowing paper records some additional observ^ations on the analogous 
dimethylthiazolidone where the phenyl groups were replaced by 
methyl. In this case, however, only the 2-phcnyl-2-niethyl-amino- 
thiazolidone was isolated and none of the 3-inethyl isomer. On the 
other hand, alkylation of the 2-phcnylimino-4-phcnyl»thiazolinc 
gave only the 3-methyl compound and none of the 2-methyl isomer. 

EXPERIMENTAL 

PREPARATION OF THE ETHYL ESTER OF ALPHA-BROMO 
ISOBUTYRIC ACID. 

(CHjOiUBrCOOCoHr, 

Isobiityric avid was converted into bromo-butyryl bromide on 
treatment with bromine and red phosphorus. 

Since the acid bromide could not be distilled without decomposi¬ 
tion even under reduced pressure, it was treated with absolute 
alcohol and converted into the ester. From sixty grams of this acid 
an eighty-gram yield of the ester boiling between 160-70° was 
obtained. 

(1). Eberly and Dains, Jour. Anu Chcra. Soc., vol. 58, 2544, 1936. 

(45) 
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2-PHENYLIMINO (OR AMIN0)-5-DIMETHYL-4-THIA20LID0NE, I 
SC(NC6H5)NHC0C(CH3)2 

]_ 1 

Monophenylthiourea (15 gms.), dimethyl-bromoacetic ester (20 
gms.), and pyridine (8 gms.), in acetone (100 c. c.), were refluxed 
for four hours with little effect; the acetone was then replaced with 
benzene and the refluxing continued for twelve hours. 

Removal of the benzene by steam distillation left a gummy res¬ 
idue. This was soluble in hot sodium hydroxide solution (10%) 
and on cooling, the crystalline sodium salt of the thiazolidone sep¬ 
arated. 

From a solution of the sodium salt, in hot water, the free base was 
precipitated by the addition of hydrochloric acid. Excess of acid 
dissolves the thiazolidone, but it can be reprecipitated from the acid 
solution by making it alkaline with ammonia. 

From alcohol it crystallized in colorless needles, melting at 172®. 

Analyses: Calcd. for N, 12.72. 

Found: N, 12.87, 12.48. 

METIIYLATION OF THE SODIUM SALT OF I. FORMATION OF 
2-PHKNYL-2-METHYL-AM1NO-5-DIMETHYL 
THIAZOLIDONE II 
SC (NQjHr^CHs) NCO(^ (CHa) 2 

L„ __I 

The dry sodium salt was heated with an excess of methyl iodide 
in absolute alcohol for several hours. Dilution of the reaction mix¬ 
ture with water and evaporation of the excess methyl iodide and 
alcohol gave an oil that slowly solidified. It was completely soluble 
in dilute acid, thus showing the absence of the 3-isomer. 

Crystallized from hot dilute alcohol, it formed colorless prisms 
that melted at 145°. 

Analyses: Calcd. for CJ 2 H 14 N 2 OS: N, 11.97. 

Found: N, 12.05. 

Its structure was proven by its synthesis from imsymmetrical 
methyl-phenylthiourea. Equivalent amounts of the thiourea, ethyl 
bromoisobutyrate and pyridine were refluxed in alcohol solution. 
From the reaction mixture was isolated the above thiazolidone II. 

2-PHENYLIMINO-4-PHENYL-THIAZOLINE III 
SC (NC 0 H 5 ) NHC (CoH.^ CH 

It will be noted that while this compound has the grouping 
SC(NCeH 5 )NH, which is found in the preceding thiazolidone, it 
differs in having no oxygen at 4- and a double bond between carbons 
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4 and 5. In consequence, the chemical behavior of the compound is 
distinctly modified. 

PREPARATION 

Twenty grams of phenacyl bromide were dissolved in alcohol and 
added slowly with constant shaking to a hot solution of monophenyl- 
thiourea in alcohol. The reaction w^as immediate, as indicated by 
the vigorous boiling of the alcohol, and was completed by heating for 
thirty minutes. The hydrobroniide of the thiazoline separated on 
cooling; the free base W'as obtained by the addition of ammonia to 
the hot alcohol solution of the salt and dilution with water. 

The thiazoline is moderately soluble in hot alcohol, from which it 
deposits colorless crystals molting at 138°. 

Analyses: Calcd. for 11.11. 

Found: N, 11.02, 11.07. 

The salts of this base with hydrochloric or hydrobromic acid are 
slightly soluble in hot water, but readily in hot alcohol. All at¬ 
tempts to prepare a sodium salt of this thiazoline analogous to those 
of the thiazolidones were fruitless. However, the results of methyla- 
tion and the action of carbon disulfide point to a 2-phenylimino 
structure. 

The w^ork is in correlation with that of Traumann (2) who found 
that chloro-acetone or dichloro-ether reacted with monophenyl- 
thiourea giving an analogous 2-phcnylimino-thiazoline and that of 
Naf (3) with dichloro ether and the monoalkyIthioureas.*^ 

METHYLATION OF 2-PHENYLIMINO-4-PHENYL-THIAZOLINE. 

FORMATION OF 2.PIIENYLIMINO-3-METHYL 
-4-PHENYL THIAZOLINE IV 
SC. (NC«Hr,)NCH3C.C«HrrCH 


Ten grams of the free base III and eiglit grams of methyl iodide 
were heated for five hours at 140-50°. 

Extraction of the reaction product with hot water and purific^ation 
by crystallization from the same solvent gave a poor yield of the 
thiazoline IV. The plates melted at 171°. 

Analyses: Calcd. for CieHi^NgS: N, 10.52. 

Found: N, 10.56,10.43. 

Its structure was confirmed by its synthesis from symmetrical 
methyl-phenylthioxu*ea and phenacyl bromide. 


(2). Ann. 249, 81 C 1888. 

(8). N»f. Ann. 266, 127 (1881). 
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In contradiction to the thiazolidoncs, the compound is extremely 
stable. It was not hydrolyzed by heating with 75% sulphuric acid 
or 20% hydrochloric acid at 160°. 

The presence of a phenylimino group at position 2- was indicated 
by the formation of phenyl isothiocyanate when the compound was 
heated with carbon disulphide at 190-200° for four hours. (4) 

2 -PHENYL-2-METHyL.4-PHENYL THIAZOLINE V 
SC(NCH3C6H5)NC(C«Hr,)CH 


This was obtained as a salt by the action of phenacyl bromide on 
unsymmetrical mcthyl-phenylthiourea in hot alcohol solution. 

The free base crystallized from alcohol in thick needles melting 
at 82°. 

Analyses: Calcd. for C^jHi^NgS: N, 10.52. 

Found: N, 10.37. 

This is the usual type of product resulting from the alkylation of 
sodium salt of the 2-phenylamino-thiazolidonc,—but none was iso¬ 
lated in the methylation of the thiazoline. 

2-PI1ENYLIMINO-3-ALLYL-4-PHENYL THIAZOLINE VI 
SC (NC«H.O N (CaH5) C. (CoHr,) CH 
J_[ 

Phenacyl bromide and symmetrical phcnyi-allylthiourea were 
found to react with the formation of the above thiazoline which 
melted at 117°. 

Analyses: Calcd. for CigH^eNoS: N, 9.55. 

Found: N, 9.35. 

Heating with carbon disulfide at 190-200° gave a nearly quanti¬ 
tative yield of phenyl mustard oil, thus showing the position of the 
phenyl and allyl groups. It is of interest to note that when the same 
allyl-phenylthiourea was treated wdth chloroacetyl chloride, a 2- 
allylimino-3-phenyl thiazolidone was formed—^the position of the 
groups in the two cases being reversed. 

SUMMARY 

The methylation of the 2-phenylimino-5-dimethyl-4-thiazolid()ne 
gave only the 2-phenyl-2-mcthyl-amino derivative with no evidence 
of the 3-methyl isomer. A sodium salt could not be obtained from 
the 2-phenylimino-4-phenyl thiazoline, but heating at 140° with 
methyl iodide gave in small yield the strongly basic 3-methyl de¬ 
rivative, whose con«5titution was proven by its synthesis from the 


(4). GieifouhaRen, J. pr. a». (2) 76. 192. (1907). 
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symmetrical methyl-phenylthiourea. The position of the phenyl 
group was shown by the formation of phenyl isothiocyanate on 
heating with carbon disulphide. 

Symmetrical allyl-phenylthiourca and phenacyl bromide formed 
the 2“phenyl-3-allyl-thiazoline. In the previous paper it was found 
that the same thiourea and chloro-acetyl chloride gave a thiazolidone 
with the allyl group at 2- and the phenyl group at 3-, the positions 
thus being reversed. 


4-6a;<7 
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Some Observations Regarding the Fate of Intrave¬ 
nously Injected Calcium Chloride 

A. M. LANDS and P. H. WOODARD, 

Department of Physiology, University j»f Kansas 

Arstr\C’t: Tlie problem which the authors of this pap(‘r have investigated 
is the immediate fate of a soluble calcium salt following its injection into 
the blood stream of normal anesthetized dogs. The method of study is 
simiily the repeated determination of serum calcium at varying intervals of 
time over a total period of ajjproxiniately two to three hours immediately fol¬ 
lowing the injection. Other workers are agreed that such injected calcium 
leaves the blood stream very rapidly at first and less rapidly later, but that 
approximately the normal calcium level is attained in the time mentioned. 
This finding is confirmed by the authors. They report that 69 percent leaves 
in the first five minutes and 95 percent has left in three hours. There has 
been some lack of agreement as to whether or not this disappearance is partly 
or wholly accounted for through excretion by the intestine and kidneys. Since 
the large intestine is believed to play the major role in excretion of calcium, 
tests were made to recover any excreted salt by washing out loops of the 
organ, but only small quantities were obtained, quite insufficient to account 
for the disapjiearance from the blood stream. Also, following the removal 
of the kidneys alone, the large intestine and kidneys, or the kidneys and both 
large and small intestine, the authors find still an early rapid disappearance 
of injected calcium from the blood. In case of the removal of the large 
intestine, howe\er, the later disappearance of injected calcium is hinden’d 
somewhat. 

To test out the proposed idea that the bones are mainly responsible for 
the disappearance, animals were prepared in two ways: (1) Insofar as pos¬ 
sible, the vessels supplying the bone were ligated, leaving only the soft tis¬ 
sues; and (2) heart-lung preparations were made. In both these cases, the 
disappearance curve closely resembled that of intact animals. 

These findings arc discussed in connection with a theory proposed by Gre- 
ville that there is at first a rapid diffusion of calcium into the tissue spaces 
until some kind of an equilibrium is reached, after which the disappearance 
from the blood is slower. Perhaps this equilibrium involves some sort of 
binding of the calcium in an un-ionized form. It appears, however, that 


(61) 
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neither excretion by the intestine or kidneys nor absorption by the bones 
plays any significant part in these processes* The work suggests that the large 
intestine may have a greater “binding” affinity for the injected calcium than 
some other tissues. 


T he calcium of whole blood is reported to be 5 to 9 mgm. percent 
(Lyman 1917, Kramer and Tisdall 1921, Jones 1921, Alport 
1924), most if not all of which is found in the plasma (Abderhalden 
1911, Leiboff 1930, Greville 1931, and others). The normal varia¬ 
tion of serum calcium is 9 to 12 mgm. percent, the value usually 
being nearer 10 mgm. percent (Lyman 1917, Matz 1925, Kramer 
and Tisdall 1921, Kramer and Howland 1920, Watchorn 1924-^25, 
Esau and Stoland 1930, and many others). There is still consid¬ 
erable uncertainty as to the forms of calcium held in the blood 
stream. While that is not within the scope of the present discus¬ 
sion, it would seem that only a small portion of the total is ionized 
(Cushny 1920, Cameron and Moorhouse 1925, Richtcr-Quittner 
1921, Brull 1930, and Benjamin and Hess 1933). 

A great deal of interest has been manifest in the fate of injected 
calcium salts and the restoration of the calcium balance of the body. 
Voorhoeve (1911) appears to have been one of the first to study 
the tissue calcium after the administration of calcium salts. He 
reports the administration of calcium (as the chloride or lactate, 
several grams per dayO increased the calcium stock of the tissues 
and blood, even in well-fed adults. Kost (1918), who treated grow¬ 
ing young rabbits with calcium chloride for a week, found insig¬ 
nificant increases in the blood calcium and in the liver, somewdiat 
more in the spleen, kidney and stomach, still more in the bone, 
muscle and intestine. Heubner (191^) found the only significant 
increase after calcium injection in the kidneys. Hetenyi (1924) 
could account for only half of the injected calcium in the blood and 
excretions at the end of three hours. After lethal doses he found 
the calcium content of the bones increased by 2 percent. Taylor 
and Fine (1930) could find no significant increase in the urinary 
excretion after calcium injection in cats nor could they recover any 
significant amount by washing out loops in the intestine. That 
injected calcium rapMly leaves the blood stream has been shown 
by Heubner (1918), Hetenyi (1924), Salveson, Hastings and Mc¬ 
Intosh (1924), Rothlin (1929), Taylor and Fine (1930), Gersch- 
mann (1930), and Greville (1931). 

While it is generally agreed that injected calcium rapidly leaves 
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the blood stream, there is no general agreement regarding its fate. 
It occurred to the authors that more knowledge of the mechanism 
for disposing of an excess of calcium, produced by the intravenous 
injection of one of its soluble salts, might give some information 
regarding the normal metabolism of this ion. Much of the early 
work reported was carried out before adequate methods of calcium 
analysis had been devised. The purpose of the present investiga¬ 
tion was to study again carefully the immediate fate of intrave¬ 
nously injected calcium chloride, making use of recent advances in 
the technique of calcium. The work is divided into the following 
parts: 

1. The rate of disappearance from the l)lood stream of the cal¬ 
cium excess following intravenous injection of calcium chloride in 
the normal animal. 

2. The rate of disai)pcarance of calcium excess after the removal 
of certain visceral organs which might be concerned in its dis¬ 
appearance. 

3. The rate of disai)pearance of calcium excc'ss in preparations 
containing only soft tissues. 

^Methods 

Adult dogs kept on the ordinary laboratory diet consisting of 
whole-wheat bread, milk and hamburger were used in these experi¬ 
ments. Tlie animals were under ether anesthesia throughout the 
experimental ])eriod (00 to 180 minutes); the ether being admin¬ 
istered from an ether bottle through a tracheal cannula. One ca¬ 
rotid was cannulated to draw blood for analysis and the femoral vein 
exposed for injections. 

For the first part, of the experiment the normal dogs were simply 
anesthetized and after securing a sample of normal blood the re¬ 
quired amount of calcium chloride was injected, follovdng which 
samples of blood were drawn at stated intervals. The results of 
the analysis of these samples for calcium are recorded in Table I. 
In a second group of dogs a similar procedure was carried out with 
the exception that in each case the kidneys were removed after the 
withdrawal of the sample of normal blood. A third group was 
studied after both the large intestine and kidneys were removed 
and a fourth group following the removal of the small intestine, 
large intestines and both kidneys. Averages of these results are 
shown in Table I. Some data with respect to the relative impor¬ 
tance of the skeletal and soft parts of the body was obtained from 
studies of the disappearance rate of calcium from one group of dogs 
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in which an effort was made to tie off most of the vessels leading 
to the bony skeleton. Results are shown in Table V. In a final 
group of animals the disappearance rate of calcium was studied 
from the heart-lung preparation. Results are shown in Table VI. 


TABLE I. —Concentration in mg. calcium per 100 c.c. of blood and in percent of the amount 
injected at stated periods following the intravenous injection of calcium chloride (60 mgm. 
per kg, body weight) into normal and partly eviscoraiiHi animals. 


Tune 
after 
iiijeeticm 
of ealnurn 
chloride. 

Noirnal 

j (nveiage of 3 animals). 

After 

lemoval 

of 

kidneys 

After 
removal 
of lai ge 
mtestuie 
and 

After lemoval of large 
and small intf^stines 
and kidneys 
(a vet age 7 animals). 

Mg., 

100 e.e. 

Pei eeiit 
injected. 

(aveiage 

6 animals) 

kidneys 

(average 

3 animals). 

Mg., 

100 e. 

Percent 

injection 

Normal 

11 2 


11 1 

10 3 

10 7 


5 minutes , 

21 0 

69 

19 9 i 

23 0 

23 9 

62 

15 minutes 

18.8 

77 

17 2 

19 8 

20 7 

71 

30 minutes 

1() 4 

H.*) 

15 4 

18.3 

IS 9 

76 

60 minutes . 

14 7 

90 

14 5 

18 2 

18 3 

78 

90 minutes . 

13 8 

92 

13 7 

17 4 

17 9 

79 

120 minuU*s.. 

13 5 

93 

13 3 

16 2 

17 4 

80 

160 minutes . 

13 4 

t)3 

12 2 


U> 5 

S3 

180 minutes . 

12 8 

95 

12 6 

15 4 

J6 1 

84 


In all cases scrum calcium was determined by the method of 
Clark and Collip (1925), a modification of the earlier method of 
Kramer and Tisdall (1931). The calcium is precipitated directly 
from clear blood serum by means of ammonium oxalate. The cal¬ 
cium oxalate precipitated is taken up in sulphuric acid and the oxa¬ 
late radical oxidized with a standard solution of potassium perman¬ 
ganate (n/100). The amount of permanganate required to complete 
the oxidation of the oxalate carried down with the calcium enables 
the computation of the calcium present, one cubic centimeter of 
n/100 potassium permanganate being equivalent to 0.2 mgm. of 
calcium. 

At the present time this method is widely used for the determina¬ 
tion of blood calcium and with ordinary care has been found to give 
quite accurate results. Greville (1931) made a careful investiga¬ 
tion of this method. Calcium salts were added to horse serum and 
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run in quadruplicate with a maximum error of leys than 2 percent. 
Recoveries of 98.4 and 97.6 percent arc reported with 0.576 mgm. 
and 0.289 mgm. of added calcium, respectively. The serum calcium 
of rabbits after the injection of calcium salts were; determined both 
by Clark and Collip technique and the wet combustion method of 
Widmark and Vahlquist (1931). From this evidence it may be con¬ 
cluded that the method as modified by C'lark and Collip is adequate 
and convenient for Ihe determination of serum cahdurn. 

We see from the data (Table I), first column, that immediately 
after the injection of cahdum salts the serum calcium is raised to 
high values (15 to 22.4 mgm. percent). Powers, Bowie and Howard 
(1930) using the congo red technique of Hooper, Smith and Whipple 
(1920), found the blood volume of adult dogs to be 11.28 c.c. per 100 
gins, body weight, the plasma volume being 6.18 c.c. Assuming this 
plasma volume, we find the calcium injected should give 45.2 mgm. 
percent if all of it were contained in the plasma. However, at the 
end of 5 minutes we find not 45.2 mgm. but 21.9 mgm. percent, 57 
percent having disappeared from the plasma during the first five 
minutes after injection. Similar results were obtained by Heubner 
(1923) in the cat, by Hetenyi (1925) in humans, Rothlin (1929) in 
rabbits, Taylor and Fine (1930) in cats, ( rerschmann (1930) in dogs 
and Greville (1931) in rabbits, all of whom report a rapid disap¬ 
pearance of intravenously injected calcium salts. 

Where has this calcium gone? Is it possible the corpuscles have 
taken up a part of the injected calcium? Abderhalden (1911) could 
find no calcium in the blood corpuscles of human blood. Guillaumin 
(1930) reports varying quantities up to 2 mgm. per 100 c.c. of blood. 
Heubner and Rona (1919) found up to 7 mgm. percent in the cor¬ 
puscles following the injection of calcium salts. Greville (1931) 
found in rabbits, after the injection of calcium salts, the quantity of 
calcium carried down with or inside the corpuscles on centrifuging 
to be negligible. Results of determination made in this laboratory 
on whole blood, using the rapid combustion method of Bolliger 
(1932) compared with serum calcium determinations made by the 
method of Clark and Collip (1925), are in agreement with the find¬ 
ings of Greville (Table II). A large portion of the injected calcium 
has left the blood stream. 
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TABLE II.—Analysis of whole blood for calcium. 
Rapid combustion method of BolHger 


Serum calcium 
by method of 
Clark and Collip., 
mgm. percent. 

Analysis 
of whole blood. 
Calcium in mgm. 
percent, assuming the 
total in the plasma. 

10 2 

9.8 

17.4 

17.7 

22.8 

24.0 

23.2 

24.0 

22 0 

21,5 


Is the injected calcium excreted through the intestine and kidneys 
sufficiently rapid to account for its disappearance from the blood 
streairi? That calcium is normally excreted by the kidneys and the 
epithelium of the large intestine has been well established by Rey 
(1894-^95), Patterson (1908), Cushny (1918), Nelson (1916), Hus¬ 
band, Godden and Richards (1923), to mention only a few. Bergeim 
(1926) lias definitely shown that in the rat there is an absorption 
of calcium along the small intestine and an excretion by the epithe¬ 
lium of the large intestine. Hetenyi (1924) believes calcium is nor¬ 
mally excreted, for the most part, by the large intestine, the ratio 
of large intestine to kidney excretion varying from 10 to 1, to 20 
to 1. They state further this ratio may be influenced in favor of 
the kidneys by many factors. Stewart and Percival (1927) found 
the calcium excretion by the large intestine of the cat to be 0.33 to 
0.9 mgm. in a three-hour period. During the same period tlie kid¬ 
neys excreted 0.14 to 0.25 mgm. Walsh and Ivy (1927) studied 
calcium excretion in dogs with pouches (Thiry-Vcila). Daily wash¬ 
ings of the upper jejunum gave 0.32 to 1.2 mgm. of calcium, lower 
ileum 2.0 to 8.5 mgm., the entire colon 1.8 to 15 mgm. daily. 

It is evident there are many difficulties to an accurate study of 
normal calcium excretion. The fecal calcium represents unab¬ 
sorbed calcium as well as excreted calcium. Bergeim (1926), as 
mentioned above, has shown both absorption and excretion take 
place in the intestine. There is little or no agreement as to the 
relative importance of these two processes in normal animals. 

Similarly there are many factors which complicate the study of 
urinary excretion. Brull (1930) found the excretion of calcium in 
the urine to be proportional to the rate of urine secretion, the ex¬ 
creted calcium acting like a “no-threshold'^ substance. Not only 
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kidney activity but the composition of the diet may alter urinary 
calcium. Bogert and Kirkpatrick (1922) found base-forming diets 
caused a decrease in the urinary calcium and an increase in the 
fecal excretion, while the reverse was found true of acid-forming 
diets, Stehle (1917) found an increased excretion of calcium in 
the urine of dogs after the ingestion of hydrochloric acid. 

But what of the excretion following the injection of calcium salts? 
Rey (1894-^95) stated that after intravenous injection of calcium 
salts 53 percent could be recovered from the colon in three days. 
Hetenyi (1924) found after intravenous injection of calcium salts 
slightly more fecal calcium than in control animals. There was 
little or no effect on urinary output of calcium. Salveson, Hastings 
and Macintosh (1924) found fecal excretion of calcium during the 
six days following a large injection of calcium chloride lower tlnan 
that before the injection. Taylor and Fine (1930) studied calcium 
excretion in the cat. They observed that inj(‘cted calcium chloride 
disappeared rapidly from the blood stream, but did not find any 
change in the excretion through the kidneys or intestine. They 
state further that evisceration or tying off the kidneys had no ef¬ 
fect on the rate of disappearance of calcium salts. In view of the 
j'apid disaiipearancc of injected calcium salts immediately after 
injection (60 to 70 jicrcent during the first five minutes) and the 
general lack of agreement regarding the excretion of calcium salts, 
the authors considered it wwth while to reinvestigate the possibility 
of excretion playing a role in this raiiid disappearance from the 
blood stream. 

In a series of six dogs, the kidneys were removed. All experi¬ 
ments were iierformed under conditions previously described. Cal¬ 
cium chloride (60 mg. per kilogram body weight) was injected in¬ 
travenously. Samples of blood were drawn at regular int(‘rvals and 
the serum analyzed for calcium. 

The data in Table 1, .second column, strongly suggests that the 
kidneys play a minor role, if any, in the removal of tlie injected 
calcium within the experimental period (three hours). The possi¬ 
bility of a compensatory increase in intestinal excretion after re¬ 
moval of the kidneys will be considered in another jilace. Iletenyi 
(1924) recovered 9 to 18 percent of the injected calcium from the 
urine after three hours. Brull (1930) found no increased output of 
calcium salts in the urine formed by a heart-lung-kidney prepa¬ 
ration. He believes the urinary output of calcium is dependent 
upon the rate of urine formation and not upon its concentration in 
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the blood stream. Taylor and Fine <1930) injected calcium intra¬ 
venously in cats. They could not account for its disappearance 
through excretion by tlie kidneys. These observations justify the 
conclusion that the kidneys play no important role in the rapid dis¬ 
appearance of intravenously injected calcium salts. 

In three dogs tlie large intestine as well as the kidneys were 
removed. The averages of the serum calcium determinations are 
shown in the table. (Table I, column 3.) 

{Examination of the data shows a consistently slower rate of dis¬ 
appearance in the animals with the large intestine and kidneys re¬ 
moved, this difference becoming more marked the longer the time 
after injection. As in groups previously reported^ there is a rapid 
disappearance during the first few minutes following injection of 
calcium chloride. How^ever, the slower j)rocess, the restoration of 
the calcium balance, is the portion most influenced. 

In some manner, the removal of the large intestine hinders the 
return of serum calcium to the normal level. This will be dis¬ 
cussed later. There is necessarily some loss of blood in the re¬ 
moval of a part of the intestinal tract. In these experiments that 
was not considerable. To determine the effect of this on the rate 
of disappearance of injected calcium the following experiment was 
run: 

A dog was anesthetized and prepared for injection and bleeding 
as previously described.' Before injecting calcium chloride the ani¬ 
mal was bled 250 c. c. of blood and then a disappearance of injected 
calcium determined as previously described. The following results 
were obtained: 


Tune, in ininule!?, tollow- 
mg injection 

N . 

5 

30 . ... 

50 . 

60 .... 

90 . 

120 

150 . 

180 . 


TABLE III 


Senini Ca Mgm. 
pel cent 

... 11.3 
. 23.4 
. 17.5 
.... 16.1 
.. 15.9 

. 15.0 

.. . 14.5 

. 13.7 

. 12.7 


Using the values for blood volume of the dog found by Powers, 
Bowue and Howard (1930), 250 c.c. in this animal represents 17.8 
percent of the circulating volume. Inspection of the above data 
shows the disappearance of calcium to be normal. It is unlikely 
that in any evisceration experiments here reported there was a loss 
of blood as great as that reported here. While it is impossible to 
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say if impaired (‘ireulation may not have been in part responsible 
for the slower disappearance from the blood stream, yet it may be 
pointed out that the exposure and manipulation of the viscera in 
removing the kidneys did not alter the rate of disappearan(*e. 

Is the difference in the rate of disappearance a general result of 
the loss of tissue or a specific effe(*t from removal of the large in¬ 
testine? Would the removal of the small intestine as well as the 
large intestine alter this rate of disappearance further? To give 
some information regarding this possibility the small intestine was 
removed (up to the tail of the pancreas) as well as the kidneys and 
large intestines. The averages of serum (*alcium after the injec¬ 
tion of calcium chloride arc given in the table. (Table I, column 4.) 

The rate of disappearance of injected calcium liere is slightly 
slower than that i'(‘portcd in (*olumn 8. Considering the mass of 
tissue removed with the removal of th(‘ small intestine, it would 
seem there is a great difference in the affinity of tissues for calcium 
if the difference observed is due to some tissue “binding’^ of calcium. 
There are three rather obvious possibilities to be considered: 

1. That the intestines excrete a portion of the calcium excess and 
that this excretion is considerable immediately after injection. 

2. That these tissues take up and hold a portion of the calcium 
excess. 

8. That both 1 and 2 occur. 

We will consider the first of these povssibilities in the next >eries 
of experiments to be reported. 

As we see from an earlier review of the literature on calcium ex¬ 
cretion by the intestine, increases in the rate of excretion of calcium 
following the injection of one of its soluble salts was reported by 
Rey (1894-’95) and by Hetenyi (3924) more recently. 

Stewart and Percival (3929) studied the normal calcium excre¬ 
tion in cats by isolation of segments of the intestine and washing 
out the excreted material at intervals. Similar studies were made 
by Walsh and Ivy (1927-’28) in the dog using Thiry-Vella pouches. 
Both report a small normal excretion. Taylor and Fine (cf. above) 
using the technique of Stewart and Percival, studied the excretion 
of calcium in cats after the intravenous injection of calcium chlo¬ 
ride. They state, 'The disappearance cannot be accounted for by 
excretion through the bowels or kidneys.” They believe the in¬ 
jected calcium does not leave the body. Since the removal of the 
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intestines does alter the rate of disappearance of injected calcium 
salts, it is imperative that the possibility of their excretion be 
studied. 

The method of study used here is essentially the same as that 
used by Taylor and Fine. The kidneys were removed and the large 
intestine cannulated, carefully cleaned of all contents and washed 
with warm physiological saline until absolutely clear. A last por¬ 
tion of the washings was saved and analyzed for calcium. After 
three hours from the time of calcium injection (60 mgm. CaCIg per 
kilogram body weight was injected in all cases) the large intestine 
was again washed out with 500 c.c. of warm physiological saline, the 
saline being run through the intestine three times. Ten cubic centi¬ 
meter portions of the clear washings were taken for analysis. To 
this was added 2 c.c. of 4 percent ammonium oxalate and after 
standing 24 hours in the ice box centrifuged and titrated according 
to the technique of Clark and Collip (previously described). 

The results from all dogs in wiiich calcium excretion was studied 
are shown in tabular form below. (Table IV.) 


TABLE IV. —The oxcreUon of intravenously injected calcium by the epithelium of the 
large intestine. Recovery c^fpcrimc/its 
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W^aUsh and Iw (1927-’28) have shown that repeated washing inci-eases the calcium ex¬ 
creted into the large intestine. In the expenments here reported, the calcium excreted was 
calculated by suhslnw'fmg the amount m the last portion of the first washing fiom the 
amount obtanicd after thiee houis, on the assumption that this represents the amount excreted 
due l(; the washing out. 


While these values are a little higher than those of Taylor and 
Fine (1930) who reports 0.77 mgm. in one experiment on a normal 
dog (studied excretion in the cat) yet they are in agreement in that 
they show only a small amount of the injected calcium has been 
excreted in the experimental period. Examination of Table I shows 
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a difference in serum calcium between normal dogs and those in 
which the kidneys and large intestine had been removed of 2,6 mgm. 
percent. In the case of a dog of average size (12 kilograms) there 
should be about 741 c.e. of plasma which would contain, after in¬ 
jection, a total of 19.2 mgm. of calcium more than the normal 
amount. This represents the loss attributable to the large intestine. 
We see that the greatest recovery reported here is 7.6 mgm. with 
3.06 mgm. as an average value. If the intestine excretes as much 
as 19.2 mgm. of calcium it was not recovered from the washings in 
our experiments. The small amount excreted in our experiments 
is wholly inadequate to explain the rapid disappearance that oc¬ 
curs during the first five minutes after injection. Since the kidneys 
were removed in these experiments, we must conclude a large por¬ 
tion of the injected calcium is retained in the body. 

Since the calcium leaves the blood stream and since it is retained 
in the body we have the possibility of; 

1. Diffusion into the soft tissues. 

2. Deposition in the bones. 

3. Both diffusion into the soft tissues and deposition in the bones. 

Grcville (1931) suggested that both processes do occur. He be¬ 
lieves that there is first a rapid diffusion into the tissue spaces until 
there is some form of equilibrium between the calcium in these 
spaces and the raised blood calcium. The calcium then disappears 
from the tissue spaces and blood stream, the rate of disappearance 
at any given instant being proportional to the excess present. 

If this be correct, the first paii, of the disappearance curve would 
take place in the complete absence of the skeletal system. The 
amount of calcium leaving the blood stream would be proportional 
to the amount of calcium injected and the amount of soft tissues 
taking part in the reaction. The next series of experiments will 
consider this possibility. 

In all dogs used in these experiments the thorax was opened under 
ether anesthesia and the animal kept alive by artificial respira¬ 
tion. The blood vessels to the extremities, all vessels to the head 
except the internal carotids and all vessels to the dorsal body wall 
were tied off. The intercostals were ligated from the opened thorax. 
The vessels to dorsal abdominal wall were exposed by an incision 
into the abdominal cavity through the dorsal wall. These were 
then dissected from other tissue near their origin from the ab¬ 
dominal aorta and ligated. This procedure was found to disturb 
the abdominal viscera the least. 
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Calcium chloride in a 5 percent solution was injected into the 
jugular or subclavian vein near the heart. Blood was drawn at 
regular intervals thereafter and analyzed for calcium as previously 
described. 

Table V gives the results of seven experiments in which the above 
technique was employed. It is obvious from the examination of 
this data that there is a rapid disappearance of injected calcium 
from the blood stream during the first five minutes after injection 
and that the bony tissues play no role in this. In the past it was 
generally believed calcium salts decreased the permeability of the 
capillary wall. That this is not the case has been shown by Yana- 
gawa (1916), Bayliss (1918) and Smith and Mendel (1920). That 
calcium docs penetrate the wall of the capillaries has been shown 
by Arnold and Mendel, who demonstrated its appearance in oedema 
fluid and serous transudates. Thus, there is little doubt but that 


TABLE V.—The disappearance of mtravenonsly injected calcium chloride after t^dng off 
the blood vessels to the skeleton (including some skeletal muscle) 
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there is a rapid diffusion out into the tissue spaces of a large 
amount of the injected calcium. It would seem that during the 
first few minutes some equilibrium is reached between the blood 
and tissues after which only slow changes in the concentration to¬ 
ward normal occur. Certainly the nature of these processes whereby 
calcium is taken out qf circulation and held by the soft tissues in¬ 
vites more study. This study is only a beginning in the study of 
tissue calcium. Future work must deal with the problems of the 
normal content of various tissues and the tissue spaces, the forms 
in which it is held in the tissues and the role it. plays in normal 
cell metabolism. 
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Having shown that there was a rapid disappearance of injected 
calcium in preparations containing only soft tissues, it would be 
interesting to see if a similar thing would occur in preparations 
containing only a few organs. The heart-lung preparation of Star¬ 
ling offers an ideal opportunity to do just that. The data from three 
satisfactory preparations is given in the table below. (Table VI.) 


table VL—The disappearanoe of calcium added aa calcium chloride to a Starling 
heart.-lung preparation 
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A comparison of the disappearance curves obtained in normal 
dogs with those in wliich the skeleton had been tied off from the 
circulation and with the heart-lung preparations shows in general 
the same contour, particularly during the first few minutes after 
injection. There is first a rapid fall immediately after the injection 
of calcium chloride and then a very slow decrease. It will be seen 
from an examination of both Tables V and VI that there is still 
some further loss of blood calcium after the first few minutes, al¬ 
though this takes place more slowly. In experiment 53 (heart- 
lung) there was a loss of 8.8 mgm. between the 5th and 53d min¬ 
utes and in number 43 (soft tissue preparations) there was a loss 
of 3.8 mgm. between the 5th and 145th minutes. While it has been 
shown that the bone trabeculae stores calcium on a high calcium 
diet (Bauer, Aub and Albright 1929) this process may be much 
slower than tlie rate of disappearance here observed. These ex¬ 
periments show that there is a rapid loss of injected calcium salts 
from the blood stream, this taking place in the complete absence 
of bone tissue. 

The data here reported is in general agreement with the hy¬ 
pothesis of Greville (1931), who suggested, on the basis of the normal 
disappearance curve, that there is a rapid diffusion into the tissue 
spaces until some kind of an equilibrium is reached between these 
and the blood stream. It may be further stated, that there is a 
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rapid diflFusion into the tissue spaces until some kind of an equilib¬ 
rium is reached between these and the blood stream. It may be 
further stated, that there is a rapid diffusion into the tissue spaces 
immediately after injecting a hypertonic calcium chloride solution 
followed by some slower process which is capable of further reduc¬ 
ing the blood calcium below the level resulting from the rapid dif¬ 
fusion into the tissue spaces. Just what this process is, it is not 
possible at the present time to say. It does not involve the skele¬ 
ton, although the bones may be necessary before calcium equilib¬ 
rium can be regained. 

Our knowledge of the calcium content of the soft tissues is all 
too meager. That it is very variable was first shown by Parhon, 
Dumitresco and Nissipesco (1909) and since confirmed by Rona 
and Heubner (1918). The calcium content of the tissues was re¬ 
ported increased following high calcium intake by Voorhoeve (1911). 
Similar findings are reported by Kost (1918) for some organs 
(blood, liver, spleen, kidney and intestine). Hucbner and Rona 
(1923) made a careful analysis of the tissues of cats for calcium 
after chronic and acute poisoning with calcium chloride. They 
could find no significant increase in their calcium content. How¬ 
ever, since their animals were not killed for analysis until 2 to 18 
hours after the last calcium injection, it is possible that the calcium 
'equilibrium of the tis.sues had been restored to or near normal. 
Hccht (1924) and Jungmann and Samter (1924) report similar 
findings after calcium chloride, acetate or hexose phosphate. Yet, 
examination of their data shows increases in the skin in some in¬ 
stances, large amounts of calcium in the small intestine and the 
kidneys, particularly after the injection of calcium hexose phos¬ 
phate. Hetenyi (1924) believes he can account for 78 percent of 
the injected calcium in the bones at the end of three hours. There 
is no general agreement regarding normal calcium content of the 
tissues or the effect of injection of calcium on that content. Hav¬ 
ing demonstrated the rapid disappearance of the calcium excess into 
the soft tissues from the blood stream, a preliminary study was 
made of the calcium content of some of these in an attempt to de¬ 
tect this increase which must have occurred. 

Method 

Various methods of tissue analysis for calcium have been pub¬ 
lished. A few of the more recent ones are: Jansen (1918), Barral 
and Barral (1928) and Widmark and Vahlquist (1931). Most of 
the earlier methods required incineration to destroy the organic 
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material. Widmark and Vahlquist (cf. above), liowevcr, devised 
a tecliniqiie of analysis in which tlie destruction of the organic 
material was carried out in solution by the addition of sulphuric 
and nitric acids. Calcium was determined by the ordinary ox¬ 
alate-permanganate method after the comi)lete oxidation of the or¬ 
ganic material. The method used in this laboratory makes use 
of the Bolliger (1932) technique for the rapid digestion of bio¬ 
logical materials. The material (usually 4 to 7 gnis.) is oxidized 
with ])erchloric and nitric acids until practically colorless, neutral¬ 
ized to methyl red with ammonium hydroxide and made up to 25 
c.c. volume. To a 10 c.c. portion in a conical centrifuge tube, 2 c.c. 
of 4 percent ammonium oxalate is added, mixed and allowed to 
stand over night. This is then centrifuged for 15 minutes at about 
2,000 revolutions per minute. After washing (ef. the method of 
Clark and Colli]), lf)25) the calcium oxalate is dissolved in 3 c.c. of 
approximately normal sulphuric acid and titrated with n/100 j)o- 
tassiurn permanganate solution, each cubic centimeter of this being 
equivalent to 0.2 mgm. of calcium. 

A few studies were carried out to determine the calcium content 
of both normal tissues and those following the injection of calcium 
chloride. However, such wide variations were found in normal values 
that, considering the amounts of calcium which were injected, the 
data obtained following calcium injection w^as not very significant. 
It suggests that there is somewhat greater accumulation of calcium 
in certain organs, viz.: the heart, lungs and small and large intestine. 

Examination of Table I, column 3, shows that the removal of the 
alimentary tract below the pancreas greatly interferes with tl)e re¬ 
turn of the serum calcium to normal levels although there appears to 
be a rapid diiTusion from the blood stream during the first few min¬ 
utes following injection (62 percent of the injected calcium l)eing 
removed during the first few minutes following injection, which com¬ 
pares favorably with controls in which 69 percent was found to 
have left the blood stream during the same period). Whereas, in the 
intact animal 95 percent had left during the first three hours, in 
those without kidneys or alimentary tract below the pancreas only 
84 percent had been removed from the circulation. Analysis of the 
large and small intestines for calcium in the experiments here re¬ 
ported suggest the calcium content of these may be significantly 
higher thirty minutes after injection (when the experiments were 
terminated). While more study is required on this point, yet there 
is a suggestion from this and previous data given that these organs 
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are capable of ^‘binding’* a portion of the excess injected and thus 
holding it until it can be stored in the bones or excreted. It would 
thus be rendered biologically inactive (nonionized and nondiffusi- 
ble). It is not improbable that this exists in some equilibrium 
with the blood stream so that its elimination by storage in the 
bones or excretion will gradually restore the calcium content of the 
soft tissues to normal. 

Discussion and Summary 

Benjamin and Hess (1933) in a recently published article suggest 
there are four forms of calcium in the blood stream, two diffusible 
and two nondiffusible. Of the diffusible calcium, about two thirds 
is in the form of an adsorbable calcium-phosphorus complex; the re¬ 
mainder contains the calcium ion. Of the nondiffusible calcium, 
about one quarter is adsorbable and the remainder is probably bound 
to the plasma proteins. In hypercalcemia induced by the sub¬ 
cutaneous injection of calcium lactate, there was an increase in the 
serum calcium from a normal 11.0-11.6 mgrn. percent to 15.3 mgm. 
percent. The protein bound fraction was not significantly altered 
(noiTnal 4.3 ragm. percent was increased to 4.6 mgm. percent), but 
there was an increase in the adsorbable complex from a normal of 
3.9-4.9 ragm. percent to 7.2 mgm, percent. The supposedly ionized 
portion was increased from a normal value of 2.9 to 3.5 mgm. per¬ 
cent. Thus we see there is a disproportionately large formation of 
some nonionized calcium complex following the injection of a solu¬ 
ble calcium salt, Brull (1930), making use of a vivi-dififusion tech¬ 
nique, finds a similar normal partition in the blood stream. He finds 
a large portion of the calcium added as calcium chloride rapidly be¬ 
comes nondiffusible. He further shows that the addition of an 
ionized salt of calcium to the heart-lung preparation causes an im¬ 
mediate reduction of systolic and diastolic volume and an increase 
in the duration of the contractions, results which would be expected 
from many experiments which have been performed on the heart of 
lower animals. However, this effect rapidly disappears and normal 
heart action is restored. (We have noticed a similar response in our 
heart-lung experiments.) Since no such accommodation as this is 
known to occur with the isolated heart, it suggests that the injected 
calcium is rapidly deionized by the organism. Miss Benjamin (cf. 
above) has found such a form and has shown that it is increased 
after the injection of calcium lactate, increased more than other 
forms of calcium found in the blood stream. 
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Thus we are led to construct the following picture of the events 
which occur following the injection of calcium chloride: There is a 
rapid diffusion of the injected calcium into the tissue spaces accom¬ 
panied by the deionization of the injected calcium, possibly part of 
the deionized portion being represented by the calcium complex of 
Benjamin and Hess. Excretion plays little or no role in the rapid 
disappearance observed and it would seem from the work of others 
(Rey 1894-’95, Hetcnyi 1924, Salveson, Hastings and Macintosh 
1924, Taylor and Fine 1930, and others) that a portion may be re¬ 
tained for several days after injection. Brull (1930) suggests there 
is an excretable form of calcium (not ionized). Excretion would 
then depend upon the production of this form rather than the pres¬ 
ence of an excess calcium in the body fluids. After this rapid diffu¬ 
sion and the resultant equilibrium the calcium content of the blood 
and tissue spaces is considerably higher than normal. Reactions of 
a slower nature then become apparent—reactions which are capable 
of disposing of this excess. That bone, particularly cancellous bone, 
does take up and hold a portion of the excess calcium absorbed on 
a high calcium diet has been demonstrated in a series of clever ex¬ 
periments carried out by Bauer, Aub and Albright (1929). This 
suggests itself as the logical site for the storage of excess calcium 
removed from the blood and tissues, although a small amount may 
be excreted. Since calcium disappearance curves obtained from 
animals containing only soft tissues demonstrate both the rapid 
diffusion and the slower decrease in calcium which becomes ap¬ 
parent after this rapid diffusion, the deposition in the bones would 
appear to be the terminal phase of a complex reaction in which the 
tissues probably play an important role. 

SUMMARY 

1. Intravenously injected calcium chloride rapidly leaves the 
blood stream. Following the intravenous injection of 60 mgm. of 
this salt per kilogram body weight as a 5 percent solution, 69 per¬ 
cent was found to have left the blood stream during the first five 
minutes and 95 percent had left within 3 hours. 

2. This rapid disappearance does not depend upon excretion, 
since it occurs in the absence of the intestine and kidneys. This is 
further confirmed by attempts to recover excreted calcium from the 
large intestine. Only small amounts could be obtained 3 hours 
after injection. 



68 


The University Science Bulletin 


3. Removal of the large intestine in some way retards the res¬ 
toration of the normal level of serum calcium after the injection of 
calcium chloride. The probable significance of this is discussed. 

4. The rapid disappearance of injected calcium chloride observed 
in the intact animal can be observed in preparations containing no 
bone tissue. It is concluded that this reaction depends upon the 
blood and soft tissues alone, although the skeleton may be necessary 
for the restoration of the normal level of calcium in the blood and 
tissues. 

5. Some preliminary analyses of various organs for calcium fol¬ 
lowing the intravenous injection of calcium chloride lend further 
support to the concept that a large amount of the calcium excess 
may have diffused into the tissue spaces. 

BIBLIOGRAPHY 

Abderhalden. 1911. Quoted by Leiboff. 

Alport. 1924. Biochem. Journ., 18, 455. 

Barrel and Barhal. 1928. Compt. rend. Soo. Biol., 99, 519. 

Baylisr. 1918. Quoted by Greville. 

Bauer, Aob and Albright. 1929, Journ. Exj)er. Mod., 49, 145. 

Benjamin and Hess. 1933, Journ, Biol. Chem 100, 27. 

Beroeim. 1926. Journ. Biol. Chorn., 70, 35; 51. 

Booert and Kirkpatrick. 1922. Journ. Biol. Cheni., 54, 375. 

Bollinoer. 1932. Australian Journ. of Exper. Biol. Med. Sc., 10. 57. 

Brui/L. 1930. Arch, Intern. Physiol., 32, 138. 

Cameron and Moorhouse. 1925. Joum. Biol. Chem., 63, 687. 

Clark and Collip. 1925. Journ. Biol. Chem., 63, 461. 

CusHNi". 1920. Journ. Physiol., 53, 391. 

CusHNY. 1918. Textbook of Pharmacology and Therapeutics, i)age 560. 
Esau and Stoland. 1930. Amer. Joum. Physiol., 92, 25. 

Forster. 1837. Zeitschr. Biol., 9, 297; 381; ibid., 1876, 12, 464. 
Gerschmann. 1930. Compt. rend. Soc. Biol., 104, 413. 

Greville. 1931 Biochem. Joum., 25, 1931. 

Goitein. 1906. Arch. F. D. ges. Physiol., 115, 118. 

Guillaumin. 1930. Bull. Soc. Chem. Biol., 12, 1269. 

Hbcht. 1924. Biochem. Zeitschr., 144, 270. 

Hetenyi. 1924. Zeitschr, f. d. ges. Exp. Med., 43, 1924. 

Heubner and Rona. 1918. Biochem. Zeitschr., 93, 187. 1923, Ibid., 135, 248. 
Hooper, Smith and Whipple. 1920. Amer. Joum. Physiol., 51, 205. 

Husband, Godden and Richards. 1923, Biochem. Journ., 17, 707. 

Jones. 1921. Joum.‘Biol. Chem., 49, 187. 

Jungmann and Samter. 1924. Biochem. Zeitschr., 144, 266. 

Kost. 1913, Quoted by Heubner and Rona. (1918). 

Kramer and Tisdall. 1921. Journ. Biol. Chem., 47, 475. 

Kramer and Howland. 1920. Joum. Biol. Chem., 43, 35. 

Leiboff. 1930. Journ, Biol. Chem., 85, 769. 



Lands and Woodard: Calcium Chloride 


69 


Locke. 1894. Centralblatt Physiol., 8, 166. 

Loeb. 1903. Pflug. Arch., 97, 394. 

Lyman. 1917. Joum. Biol. Chem., 30, 1. 

Matz, 1925. Amer. Rev. Tiiberrulosis, 11. 

Mendel and Benedict. 1909-10. Amer. Journ. Physiol., 25, 23. 

Nelson and Burns. 1916. Journ. Biol. Chem., 28, 231. 

Kelson and Williams. 1916. Journ Biol. Chem., 28, 237. 

Parhon Ditmitresoo AM) Nissipesoo. 1909. Compt. rend. Soc. Biol., 66, 792. 
Pettbnkofer and Voit. 1866. Zeitschr Biol., 2, 459. 

Powers, Bowie and Howard. 1930. Amer Journ. Physiol., 92, 665. 

Renv.\ll. 1904 Skand. Arch. f. Physiol., 16, 114. 

Rey. 1895. Arch. f. exper. Path. u. Pharm., 35, 298. 

Riphter-Qnittner. 1921 Biochem. Zculsehr., 124, 106. 1921-’22 Ibid.. 126, 97. 
Rona and Hei'bner. 1918. Biochcm. Zeitschr., 93, 353. 

Rotjilin. 1929. Zeitschr. f. d. gcs. exp Med , 70, 634. 

Rudel. 1894. Arch, f. exper. Path, u Pharm . 33, 87. 

S.\LVEsoN, Hastings and MacIntosh. 1924. .loum. Biol. Chem., 60, 327 
Smith and Mendel. 1920. Amer. Journ. Physiol , 53, 323 
Stehijs. 1917. Journ. Biol. Chem., 31, 461. 

Si EW ART AND Percival. 1927. Biocliem. Journ., 21, 301. 

Taylor and Fine. 1930, Amer. Journ. Physiol., 93, 544. 

Tei.fer, 1922. Quart. Journ. Med., 16, 45. 

TEia5G AND Arnold. 1883 Arch f. d. gf‘s Physiol, 32, 122. 

Voit, 1880. Zeitschr. Biol,, 16, 55. 

VooRHOEVT.. 1911 Dent. Arch. Klin. Med., 110. 461. 

Walsh and Ivy. 1927-28. Proc. Soc. Exper. Biol. Med., 25, 839. 

AVatchorn. 1924-’25. Quart. Journ. Med., 18, 288. 

AVeiske. 1871. Zeitschr. Biol, 7, 179; 333. Wciske-Proskau. 1872 Ibid. 
8, 239 

A^ idm.ark and Vahiajuist. 1931. Biochem. Zeitschr., 230, 245. 

Yanagaw^a. 1916. Journ. Pharm. Exper. Therap., 9, 75. 

Yoxtngburc and Youngbiirg 1930. Journ. Lab. Clin. Med., 16, L58. 




THE UNIVERSITY 01’ KANSAS 

SCIENCE BULLETIN 

VoL. XXIV.] July 15,1936 [No, 8. 


Hydrocarbon Secretions and Internal Secretory Systems 

of the Carduaceae, Ambrosiaceae and Cichoriaceae* 

M. W. MAYBERRY 

Department of Botany, University of Kan'^ns 

ABSTR/iCT: A study of the hydrocarbon secretions and secretory systems of 
a representative group of plants from the families Carduaeeao. Ambrosiaceae 
and Cichoriaceae is recorded. 

Based on the comparative anatomy of the internal secretory systems in the 
various species, it is indicated that the occurrence of specialized systems is 
typical of this large group of plants. The secretion systems of the species of 
Cichoriaceae being laticiferous while in the Cardimceae and Ambrosiaceae 
existing as definite canals. As a result of the anatomical study of secretory 
systems it has been possible to group the various species in the form of a key. 

The secretions of the canals, laticiferous systems as found in the paren¬ 
chyma cells which stain red with Scarlet R, are classified according to solubility 
with known resin, fat and caoutchouc solvents. As a result of these and 
saponification tests the secretions are indicated to be resinous substances. 

T he secretions and secretory systems of the Carduaceae, Am¬ 
brosiaceae and Cichoriaceae (Compositae) have been the object 
of research of many investigators. Some of these have been im¬ 
pelled by the purely scientific aspects of the subject and others by 
the possibility of finding new sources of products of economic im¬ 
portance. 

Early mention of the secretory system of the Compositae in bo¬ 
tanical literature was made by Trecul (1862), who distinguished 
between the secretory canals and latex vessels by the fact that the 
latter were limited by their own walls while the former were inter- 

* This work was carried out in the Botany Department of the Umversity of Kansas under 
the direction of IProf. W. C. Stevens. The writer desires to make his appreciative acknowledg¬ 
ment to Professor Stevens for his help and encouragement during the preparation of the work 
here presented* 
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cellular spaces without any such layer. He also mentioned the 
occurrence of endodermal secretion canals in the Tubuliferae repre¬ 
sented by Vernonia praealta. 

Muller (1866-'67) confirmed the opinion that the secretory canals 
were intercellular spaces. In dealing with the Compositac he says 
of Inula helenium that it is distinguished by large passages in the 
pith containing ethereal oils and the occurrence of smaller passages 
in the cortex. 

Van Tieghem (1885) has shown that secretory canals are of com¬ 
mon occurrence throughout the Compositac and he emphasized the 
fact that in roots they are formed in close association with the 
endodermis. Van Tieghem states that in the Compositac the secre¬ 
tory system has three different forms: (1) oil-bearing canals, (2) 
laticiferous cells uniting in a network, and (3) isolated, long resinif- 
erous cells; also that, aside from certain transitional forms, 
Radices et les Labiatiflores" have only oil-bearing canals, the Ligu- 
liflores have only anastomosing latex tubes, while the Tubuliflores, 
for the most part at least, have both oil-bearing canals and isolated 
resiniferous cells. Van Tieghem discussed the difference between 
the secretory canals of the stem and root. He held that the out¬ 
standing difference between the two was, that in the stem the canals 
were surrounded by specialized cells, while in the case of the root 
they were considered to be merely intercellular spaces formed in 
close association wdth the endodermis. He has recorded Ambrosia 
trifida as having secretion canals at the external border of each 
vascular bundle at the union of the pericycle with the pliloein. 
These canals are considered by him to belong to the phloem. 

Triebol (1885) gave a description of the development of the oil 
canals in the roots of a few members of the Compositac. He found 
that the formation of the canals was always preceded by the tan¬ 
gential division of the endodermal (iells opposite the phloem, the 
canals beginning as minute intercellular spaces at the junction of 
the radial and newly formed tangential walls. These canals became 
filled with drops of almost colorless oil at a very early stage. The 
cells surrounding the oil canals had thinner walls and were much 
shorter than those of the cortex proper, they were meristematic in 
appearance, being felled with dense protoplasm. He considered that 
these cells probably played an important part in the secretion of the 
oil in the canals. The oil was termed an ethereal oil, a conclusion 
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based on the following facts: (1) that most of the plants examined 
had a characteristic smell, (2) that the oil was soluble in alcohol, 
and (3) that it stained with alkanet. 

Col (1899-1904) studied the secretory apparatus mainly from the 
point of view of the classification of the group. lie brings to light 
the following main facts: (1) a survey of the secreting apparatus 
of the different tribes of the Couipositae shows that according to the 
phyllogenetic progression one finds a gradual replacement of secre¬ 
tion canals by a laticiferous system; however, the transition is not 
an equal gradation in the roots, stems and rhizomes. The transition 
takes place first in stems, then in rhizomes and roots. (2) Secretion 
sacs or pockets are simply n'duced secretion canals, differing only 
in longitudinal extent. (3) There are really only two forms of in¬ 
ternal secreting apparatus in the Compositae, the canals iind anasto¬ 
mosing letex tubes. The occurrence of sacs or pockets and of soli¬ 
tary tubes more or less branching is evideni‘e of either advancing or 
regressive evolution. Col also distinguished three classes of secret¬ 
ing apparatus: (1) anastomosing latc‘x vessels, (2) secretory canals, 
(3) isolated cells which secrete latex. 

Work by Tschirch (1906-1934) on resins was, for the most part, 
concerned with the resin and re^in ducts of the Coniferae. However, 
his observations included some on the secretory (‘anals of Com¬ 
positae. He concluded, as a result of this work, that resin formation 
in the Coniferae took place in what he termed as ‘‘resinogener 
vScliicht,” which he found lining the canals. He considered that the 
same layer was present in the secretory canals of the Compositae, 
but he called this a '‘ISchleimschicht” or mucilage layer, and it was 
this layer that was supposed to excrete the resin into the canal. He 
considered that the young resin canals were filled with mucilage be¬ 
fore any resin is secreted and that the older secretion canals were 
lined somewhat evenly with mucilage. In this layer numerous drop-* 
lets of the secretion were thickly embedded and the cavity sur¬ 
rounded by the mucilage layer contained the most of the secretion. 
Tschirch was of the opinion that the secretion of resin droplets takes 
place only in the resin canals and not in the epithele cells. 

Moenike’s (1924) chief object in his research was to clear up the 
formation of secretions in the Umbelliferae, Compositae and Ara- 
liaceae, and to prove up on Tschirch's idea of there being a resin- 
ogenous layer, and that the secretion does not occur in the epithele 
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cells, but in the resin canals. He considers that there is no resin- 
ogenous layer in any of the above-mentioned families. Moenike did 
not observe a mucilage layer in the canals of Compositae. He held 
that the cpithcle cells do contain resin droplets, although extraor¬ 
dinarily minute. By chemical and solubility tests he shows that 
the droplets in the epithele cells and the resin in the canals are the 
same substance, and so concludes that the resin is secreted in the 
epithele cells and then transferred to the canals. Moenike does not 
know how the droplets get through the wall of the epithele cells 
when they arc excreted into the resin canals. He finds droplets of 
the secretion adhering to the walls bordering the resin canal just 
where the droplets accumulate in the epithele cells. Another object 
of Moenike was to determine the nature of the secretions in the se¬ 
cretion canals of the roots of the Umbelliferae, Compositae and 
Araliaceae. 

Tetley (1925) in more recent work on the rools of the Compositae 
has discussed the formation of the canals and attempted an in¬ 
terpretation of her observations in the light of work which has been 
done on the endodermis. She classifies the secretion canals in the 
roots into two main groups: (1) endodermal, and (2) nonendoder- 
mal. The canals are said to be invariably formed opposite the 
phloem in very early stages. Microchcmical studies of the secretion 
are discussed. She considers the saponification test which Moenike 
used as unfeasible, dtie to the minute quantity of substance secreted 
within the cells. However, she concludes that in developmental 
stages the secretion is a fatty substance with the nature of an un¬ 
saturated drying oil. Various theories of the method of deposition 
of the secretion in the canals are discussed, and she concludes that 
the fat is released during the differentiation of the phloem, from 
which it passes outw’ards across endodermis by way of the radical 
■ walls to the endodermal canals in which it is deposited. 

Lloyd (1932), in an investigation of caoutchouc in Parthenium 
argentatum, discusses possible uses of the secretion to the plant. He 
feels that very little evidence has been shown for its being used in 
the metabolic processes of the plant or as an aid to drought re¬ 
sistance. 

Whitaker (1922)', in the study of the anatomy of certain golden- 
rods, states, “Another point of interest, which is of course a common 
anatomical character of the Tubuliflorae, is the presence of oil canals 
in the pith and cortex, or in both.” 
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COMPABATIVB AnATOMY OF THE InTEBNAL SeCBBTOKY SySTEMS IN 

THE Vabious Species 

Agoseris cuspidata 

Root. Latex tubes are scattered throughout the phloem and cortex. 

Stem. Latex tubes occur in the phloem and on the inside of, and lying in 
contact with, a slightly suberizcd cndodermis. The suberized endodermal 
cells are <lecidedly tangentially flattened. 

Latex tubes arc also found in the pith in association with isolated groups 
of phloem. 

Leaf. Latex tubes are found below each of the veins and in midrib. Those 
associated with the veins arc in contact with the phloem. In the midnb the 
tubes are next to the group of primary hard bast bcnc'ath the phloem. 

Ambrosia elatior L. 

Root. Relatively ^mall, inconspicuous canals averaging .015 mm. m cross 
diameter are found m the inner cortex, being mon^ numerous radially op¬ 
posite the jihloem strands. 

Stem. Canals averaging .015 mm. m cross diameter o(‘cur within the st^mi 
cortex lying alternate with the groups of primary hard bast (Plate III, fig. 5). 

Leaf. No specialized secretoiy system is present. 

Ambrosia trifida 

Root, Numerous canals without a difTerentiatod epithcle cell layer are 
found in the inner cortex and phloem which average .015 mm. in cross diameter 
(Plate I, fig. 2). Those of the inner cortex on the root are grouped radially 
opposite the phloem strands. 

Stem. Canals in the cortex, phloem and jiith. Those of the cortex are com¬ 
paratively few, numbering from four to five as seen in cross section. The 
average canal is .03 mm. in cross diamehT and is surrounded with approxi¬ 
mately two rows of secreting cells. 

Canals of the plilocm are very inconspicuous, as their epithele cells are 
about the same size and shape as the cells of the surrounding phloem par¬ 
enchyma. The canals average .007 mm. in cross diameter and there may be 
from one to several canals within the phloem of each bundle. 

In the pith the canals are located near the protoxylem points at the inner 
margin of the rays and are comparatively small, averaging .009 mm. m cross 
diameter. They have a definite epithele cell layer composed of from five to 
eight cells. 

Leaf. Canals are found in the midrib only, one in the giountl tissue and 
several in the phloem. The one occurring in the ground tissue is similar to 
those in the stem cortex. Its position is below the central vascular bundle. 
Around this canal are two to three layers of secreting cells which arc filled 
with a dark-brown substance. These canals average .02 mm. in cross diam¬ 
eter. The canals of the phloem are quite small and obscure, averaging .01 
ram. in cross diameter. There are often several of these canals in the phloem 
of a single vascular bundle. 
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Amphiachyris dracunculoides 

Root, There is a suberized endoderniis, but no specialized secretory system 
is present. 

Stem. The canals, averaging .05 mru. in cross diameter, occur within the 
cortex only and often lie in an indentation of the endodermis. They have a 
definite epithelium with some cells joined with the suberized endodermis. 

Lea], One canal occurs beneath each of the larger veins of the leaf blade 
and one in the ground tissue of the midrib (Plate V, fig. 3), those below the 
\eins having their epithelium cells in contact with the phloem. An average 
canal of the midrib is .05 mm. in cross diameter and an average canal of the 
mesophyll is .03 mm. in cros.s diameter. The single canal of the midrib has 
th(‘ same position in relation to the phloem as have the canals bentaith the 
veins. 

Aster azureus 

Root. Canalsj, averaging .012 mm. in cross diameter, are found located 
radially opposite the phloem, their epithelium cells lying in contact with the 
suberized endodermis. 

Stem. There is a suberized endodermis, but no specialized .secretory system 

Liaf. Only one canal is found in the leaf, lying in the ground tissue on 
the lower .«ide of the vascular bundle of the midrib. The average cross 
diameter wa.s .003 mm. 

Aster ericoides 

Root. There is no specialized secretory system. 

Stem. Canals, averaging .03 mm. in cross diameter, occur m the stem cor¬ 
tex witli their epithelium cells lying in contact with a suberized endodermis. 

Leaf. Canals are present m both midrib and mesophyll, those of the meso- 
l)hyll always occurring singly below a larger vein. Only one canal is found 
in the midrib, near the phloem in the ground tissue. Averagt' canals of the 
huf are .02 mm. in breadth. 

Rhizone. A specialized secretory system is lacking. 

Aster Dmmmondii 

Root. No occurren(;e of a specialized secretory system i.^* found. 

Stem. No specialized secretory s.y.stem is in evidenc(\ 

Liaj. There is no specialized secretory system. 

Rhizome. There are canals averaging .045 mm. in cross diameter in the - 
cortex, lying in contact with the endodermis. 

Bidens frondosa 

Root. A specialized secretory system does not occur. 

Stem. Canals are found in the cortex and pith. The cortical canals are 
irregularly dispersed ,within the inner cortex, and are comparatively numerous, 
but relatively small, averaging .02 mm. in cross diameter. The epithelium 
colls are not different in shape and size from the other cortical cells; how- 
e\’er, from one to three rows of the adjacent cortex cells contain a dark-brown 
substance which marks very conspicuously the position of the canals, (Plate 
II, fig. 1.) 
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The canals of the pith are very sparse and relatively incons])icuous, ex¬ 
cepting for the fact that their epithelium cells also contain a dark-brown 
substance. The canals average .01 mm. m cross diameter and are suiTounded 
with four or five epithele cells. They occur close to the protoxylern points 

Lea/. Comparatively small canals averaging .003 mm. in crost> diametei 
occur singly on the lower side of the veins and on the midrib. These are made 
conspicuous by the presence of a dark-brown substance found in the epi¬ 
thelium cells. These cells always follow the veins of a leaf, as is plainly 
ai)parent in bleached Jea\ es, whethiT or not a canal is formed. 

Bidens involucrata 

Root. Several relatively inconspicuous canals averaging .015 mm. in cross 
diameter are found m the inner cortex. 

Stem. Canals occur in cortex and pith. The canals of the cortex are quite 
similar to those of Bidcn.^ jrondosa, but occur radially opiiosite the rays. The 
canals average .01 mm. in cross diameter and are .surrounded with from on{‘ 
to threi' rows of cells containing a dark-brow’ii substance. The^e cells do not 
form a well-differentiated (‘pithelium. but have the shape and appearance of 
the other cortical cells 

Th(‘ pith canals an' not so closidy associated with the protoxylern points 
as in Bidenfs frondosn, but do lie in the outer part of the pith cylinder. The.se 
Inne a comjiaratively definiti' eintheliuin of from four to seven somewhat 
four-sided cells. 

Lvaj. Secret.ing cell" with dark-brown contents are found conspicuou.s m tiu' 
mesojiliyll and midrib of this species, as was the case in Bidvm^ jrondosa. The 
canal.'^ of the midrib are dispensed through the ground tissue with a somewhat 
definite arrangement m relation to the va.scular sy.stem. Where the secreting 
cells surround a definite canal they average .005 mm. in cross diarneti'r. 

Boltonia latisquama 

Root. Then* are all told five canals which average .015 mm in cross diam¬ 
eter. occurring .singly and radially ojijiosite a phloem grout), and one to thice 
cells of the suberized endodermis compose a part of the ('pitheliurn. 

Stern. The only canals present in the stem are located in the cortex. These 
are comparatively large, averaging .045 nun. in cro.ss diameter. The epithe¬ 
lium lies in contact with a suberized endodermis. These canals number from 
one to four in the cortex, alternating tangentially with several large* grouiJS 
of i)rimai*y ba.st fibers. 

Lcnj. The canals (or jaickets) are relatively consiiicuous and numerous in 
the leaf blade (Plate V, fig. 6). These average .04 mm. in cross diameter 
and are found singly below a vein in each case, and often are larger than the 
veins with which they are associated. A single canal averaging .04 mm. in 
cross diameter is found in the ground tissue on the lower sidfj of the vascular 
bundle of the midrib. 

Rhizome. Comparatively large secretion pockets averaging .15 nun. in cross 
diameter are found within the cortical and pith region of the thickened 
rootstock. These extend longitudinally approximately .15 mm. 
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Erigeron canadensis 

Hoot. Very inconspicuous canals, .015 mm. in cross diameter, occur in the 
root radially opposite the phloem within the inner cortex. 

Stem. Canals occur in both cortex and pith. The epithelium of the cortical 
canals lies against the suberi^cd endodcrmis. An average canal is .04 mm. in 
cross diameter (Plate III, fig. I). 

Those canals occurring in the pith are comparatively few and are dispersed 
throughout the entire pith cylinder. Each canal is surrounded by several 
layers of secreting cells. The canals are relatively small, averaging .012 mm. 
in breadth. 

Leaf. Very conspicuous canals, averaging .09rnm. in cross diameter, occur 
below the veins. Where these are located the leaf is decidedly swollen, espe¬ 
cially at the margins (Plate V, fig. 8). A single canal occurs in the ground 
tissue below the vascular bundle of the midrib. 

Erigeron ramosus 

Root. Canals averaging .018 mm. in cross diameter are found radially op¬ 
posite the phloem groups. These occur in association with a slightly suberized 
endodermis, the endodermis furnishing the inside boundary of the intercellular 
space. 

Stem. Canals are found only in the cortex lying against a suberized en¬ 
dodermis, These canals are often comparatively inconspicuous from being 
somewhat tangentially flattened. The average canal is .02 mm. in cross di¬ 
ameter. An epithelium surrounds each canal, lying immediately in contact 
with the endodermis. These canals are usually radially opposite the groups of 
primary hard bast and vascular bundles. 

Leaf. Canals averaging .015 mm. in cross diameter arc associated with the 
vascular bundles of the midrib and with the larger veins, a single canal occur¬ 
ring on the lower side near the phloem in each case. 

Eupatorium altissimum 

Root. Several comparatively small canals surrounded by four to five 
epithelium cells are seen in the inner coi^x. These average .02 mm. in cross 
diameter. 

SU m. Fairly conspicuous canals, averaging .05 mm. in diameter, are found 
only in the cortex alternate with the primary hard-bast groups which are op¬ 
posite the vascular bundles. 

Leaf. There are canals averaging .02 mm. in cross diameter in both meso- 
phyll and midrib, laterally to the veins in each case. 

Eupatorium urticaefolium 

Root. There are two to three relatively small, inconspicuous canals aver¬ 
aging .015 mm. in breadth, occurring radially opposite each phloem group. 

Stem. Canals occur in the cortex and pith. The canals of the cortex are 
found radially opposite the medullary rays and in depressions between the 
groups of primary hard bast. The canals are relatively inconspicuous because 
they and their epithelium cells are approximately the same size and shape as 
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the surrounding cortical cells. An average canal is .015 mm, in breadth. The 
innermost epithelium cells are in contact with a suberized endodermis. 

In the pith the canals are located indefinitely through the outer region of 
the pith and are similar to those of the cortex in size and shape. 

Lea/. Several comparatively inconspicuous canals occur in the ground tissue 
above and below the vascular bundle of the midrib. These have no well- 
differentiated epithelium layer and average .01 mm. in breadth; also, canals 
averaging .01 mm. in breadth are associated with the veins. 

Euthamia camporum 

Root, No specialized secretory S 3 ^stem is present. 

HUah. Canals are infrequent and occur only opposite the hard bast in the 
cortex, with the innermost epithelium cells in contact with the definitely 
suberized endodermis. The average canal is approximately .03 in breadth. 
In older stems these canals arc very hard to find because of the tangentially 
flattened epithelium cells and canals. 

Leal. Relatively large and conspicuous canals, averaging .06 mm. in cross 
diameter, are associated with the veins on the lower side near the phloem. A 
single canal, approximately .03 mm. in breadth, is embedded in the ground 
tissue of the midrib on the lower side. 

Rhizome. Canals averaging .06 mm. in breadth are found lying radially 
opposite the phloem groups and in contact with a suberized endodermis. 

Galimoga ciliata 

Root No specialized secretory system is present. 

Stem Canals averaging .006 mm. in breadth are found in the cortex. These 
are relatively inconspicuous because they and their epithelium cells are ap- 
proximatety the same size and shape as the surrounding cortical cells. 

Leaf. Canals averaging .008 mm. in cross diameter occur singly above the 
veins and midrib. 

Grindeha squarrosa 

Root. No specialized secretory system is to be seen. 

Stem. Canals are found only in the cortex in slight indentations of the 
suberized endodermis. They are quite inconspicuous, averaging .03 mm. in 
cross diameter and having no definite epithelium cell-layer. The canals are 
somewhat tangentially flattened against the endodermis. They occur opposite 
the primary" hard bast which in turn is opposite the vascular bundles. 

Leaf. Canals averaging .04 mm. in cross diameter are located below a few 
of the larger veins near the phloem. In the midrib a single canal of about the 
same size as the others is embedded in the ground tissue below the vascular 
bundle. 

Helianthm annuus 

Root. Tangentially flattened canals averaging .04 mm. in breadth are found 
in the cortex with their epithelium lying in contact with a suberized endo¬ 
dermis. One or more are found to occur radially opposite the phloem groups. 

Stem* The canals are found in the cortex and pith. Those of the cortex are 
comparatively large, averaging .08 mm. in cross diameter, and are dispersed 
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throujch the cortical parenchyma with no definite position in relation to the 
vascular bundles. The epithelium cells have about the same shape as the 
feuiTounding cortical cells. 

In the pith the canals are dispersed near its periphery and are much smaller 
than those of the cortex, averaging .015 mm. in breadth. They have a very 
definite epithelium layer comi)OSf"d of rectangular cells. 

Lf'aj. The canals, averaging .04 mm. in diameter, are associated with both 
the V(uns and the midrib, occurring singly above the veins, and in the midrib 
there are eight canals dispersed within the ground tissue of the lower side in 
definite relation to the five vascular bundles 

Helianthus rigidm 

Hoot. Numerous comparatncly inconspicuou.? canals averaging .015 mm. m 
breadth occur within the inner cortex radially opi)osit(‘ the jihloern. These lie 
in contact with the endodermis. 

Stem. C'unals are found in the cortex, phloem and pith Those of the 
cortex arc relatively large, averaging .09 mm. in breadth, while some are as 
large as .2 mm. (Plate II, fig. 3) They are dispersed in the cortex, sometimes 
opposite the vascular bundles, and again opposite a ray. The epithelium is 
N'(‘ry iironouni'cd, with comparatively large rectangular colls. 

The canals of the phloem also are larger than those m the phloem of most 
othi'r species, averaging 012 mm. in breadth SeN'eral canals may bo found in 
each phloem group, each with a definite epithelium (Plate II, figs. 2 and 3). 

In the })ith the canals are fairly evenly dispersed throughout the entire pith 
cylinder. Th(*sc are also ndatively large, averaging .04 mm. in cross diameter, 
and having a dofiiiit(' e[»ithelium layer with decidedly tangentially flattened 
cells. 

Leaf. C^inals are found above the veins and in the ground tissue and phloem 
of the midrib, those abov e the \ eins and in the midrib ground tissue averaging 
,03 mm. in breadth, while in the midrib phloem and average canal is .015 mm. 
in breadth. In the midrib there arc four canals locaU'd below the three main 
vascular bundles, and tiie phloem of each vascular bundle may have several 
canals (Plate V, fig 7). 

Canals are found in both cortex and pith; those* of the cort(*x arc coin- 
parati\'ely large, aAcraging .06 mrn. in cross diameter (Plato IV, fig. 3). The 
canals of the pith arc dispeived throughout the pith cylinder with an average 
cross diameter of .02 mni 


Helianthm salicifolim 

Root. Th(‘re are several tangentially flattened canals in the inner cortex 
which average .04 mm. m breadth. These do not have a well-defined 
epithelium. 

Stem. There arc numorous comparatively large canals in the cortex of the 
stem and several smaller canals in the pith. Those located in the pith occur 
near its periphery but have no particular position in relation to the protoxylem 
points. These average .015 mm. in breadth, and have from six to eight epi¬ 
thelium cells. The cortical canals average .04 mm. in cross diameter and are 
sun'ounded with from twenty to twenty-five rectangular epithelium cells. 
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Leaf. Canals occur in the midrib and above the veins, averaging .03 mm. 
in cross diameter. There are four canals located in the ground tissue of the 
midrib on the lower side of the vascular bundle (Plate V, fig. 6). These are 
conspicuous for their well-differentiated, triangular epithelium cells. 

Rhizome. Numerous canals fonning a broken cylinder are found within the 
inner cortex. The canals group themselves most noticeably radially opposite 
the phloem strands. These canals average .03 mm. in breadth, while canals 
occuriing in the phloem average .05 in breadth. 

Helianthus strumosus 

Root. Numerous comparatively large tangentially flattened canals are 
found scattered within the inner cortex and phloem averaging .04 mm. in 
breadth (Plate I, fig, 4). The epithelium is not well-differentiated. 

Stem. Canals occur in the cortex, phloem and pith. The canals of the 
cortex have no definite location in respect to the vascular system. An average 
canal here is .06 mm. in breadth and is usually somewhat tangentially flattened. 
These canals have a comparatively pronounced epithelium composed of rec¬ 
tangular cells (Plate II, fig. 5). 

The phloem canals arc relatively small, averaging .007 in breadth. They 
each have a definite epithelium. 

The canals of the pith are also comparatively small, averaging .008 in cross 
diameter, but are numerous and scattered throughout the pith cylinder. 

Leaf. Canals averaging .02 mm. in breadth occur above the veins. In the 
midrib the canals averaging .04 mm. across, are found in the ground tissue. 

Rhizome. There are numerous canals within the cortical parenchyma and 
pith of the rhizome. Those of the cortex average .06 mm. in breadth, while in 
the pith the canals average .04 inm. in breadth. Canals averaging .015 mm. arc 
often found in the phloem (Plate IV, fig. 4). 

Helianthus trachelifolius 

Root. Several canals averaging .015 mm. in breadth are found immediately 
opposite the phloem groups and each phloem group has from one to three 
canals. 

Stem. Canals occur in the cortex, phloem and pith of the stem. Those in 
the cortex have no uniform arrangement m relation to the vascular system. 
They usually are slightly tangentially flattened and average .04 mm. in breadth. 
The epithelium is not as pronounced as in other species of this genus, though 
each canal does have a definite layer. 

Canals of the phloem often occur two or three to a vascular bundle and 
average .007 mm. in breadth. There is a definite epithelium surrounding each 
canal. 

In the pith the canals are also comparatively small, averaging .007 mm. in 
cross diameter. These canals are located in considerable numbers near the 
protoxylem points and their epithelium cells average four or five to a canal. 

Leaf. In the midrib canals occur in the ground tissue and in the phloem of 
the vascular bundle. There are six canals within the ground tissue, averaging 
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.04 mm. in breadth. These have a definite arrangement in relation to the five 
vascular bundles. The canals in the phloem average .012 mm. in breadth. No 
canals are with the veins. 

Rhizome, Numerous relatively small canals averaging .018 mm. in breadth 
are found in the cortex, pith and phloem. 

Heliopsis scabra 

Root. The canals are relatively inconspicuous, appearing as minute inter¬ 
cellular spaces filled with secretion. These average .01 mm. in cross diameter 
and are located in the inner cortex. 

Stem. Canals averaging .01 mm. in cross diameter occur in cortex and pith. 
They lie in the cortical parenchyma between the large groups of primary hard 
bast and opposite a medullary ray in each case. The epithelium is composed 
of comparatively small cells which have in general the same shape as the sur¬ 
rounding cortical parenchyma cells. 

In the pith the canals are similar in shape to those of the cortex and are 
only slightly smaller in size, averaging .008 mm. in cross diameter. These are 
close to the protoxylern points and alternate with them. 

Leaf. There are canals below the larger veins and in the midrib. Those 
with the veins average .015 mm. in cross diameter. In the ground tissue of the 
midrib the six relatively small canals are dispersed with definite regularity in 
relation to the five vascular bundles. An average canal of the midrib is .02 
mm. in cross diameter. 

Iva ciliata 

Root. No specialized secretory system occurs. 

Stem. The stem of Iva ciliata has canals occurring in the cortex only. They 
are just outside the groups of primary hard bast. They average .04 mm. in 
cross diameter and have a definite epithelium layer compo.sod of rectangular 
cells. 

Leaf. The larger veins of the leaf blade have canals located above them 
averaging .015 mm. in breadth. A single canal averaging .015 mm. in breadth 
occurs above the vascular bundle of the midrib. 

Lactuca pylchella 

Root, There are numerous latex tubes occurring in radiating groups op¬ 
posite the phloem. 

Stem. Latex tubes are found in the cortex and phloem. Those of the cortex 
form a row lying in contact with each of the groups of primary hard bast 
(Plate III, fig. 4). 

Leaf. Latex tubes occur in association with each of the veins and in the 
ground tissue of the midrib. 

Lepachys columnifera 

Root. Several large secreting pockets are located within the inner cortex. 
These average .06 mm. in breadth. 
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Stem, The stem of Lepachys columnifera has comparatively few and small 
canals. These occur in the pith only, near the protoxylem points. The aver¬ 
age canal is .006 mm. in cross diameter and has relatively small epithelium 
cells. 

Leo/. Canals averaging .015 mm. in breadth are found in the mesophyll and 
midrib. 

Lepachys pinnata 

Root, Canals appearing as ordinary intercellular spaces, because of the 
similarity of the epithelium cells to the cortical cells, are found in groups of 
three or four radially opposite the phloem. An average breadth is .04 mm. 

Stem. Canals occur in both cortex and pith (Plate III, fig. 3). The canals 
in the cortex are not numerous and are opposite the groups of primary hard 
bast. They are comparatively obscure because they arc tangentially flattened 
against the suberized* endodermis. The average canal is .03 mm. in cross 
diameter. The epithelium layer is composed of relatively small cells. 

Leaf. Two canals averaging .01 mm. in breadth occur in the ground tissue 
of the midrib, one above and one below the vascular bundle, and canals aver¬ 
aging .008 mm. in cross diameter occur above some of the main veins. 

Rhizome. Tangentially flattened canals averaging .06 mm. in diameter 
occur in the inner cortex radially opposite each phloem group. 

Liatris pycnostachya 

Root. There is an average of three canals seen in cross section. These lie 
next to the endodermis and are radially opposite the phloem. An average 
canal is .03 mm, in breadth. 

Stem. Canals found in the stem occur in the cortex only. They are com¬ 
paratively inconspicuous, lying against and within an indentation of the un¬ 
dulated primary hard bast. The average canal is .015 mm. in breadth and is 
surrounded with from five to seven epithelium cells which are not well differ¬ 
entiated from the cortical parenchyma. 

Leaf. Comparatively inconspicuous canals averaging .01 mm. in breadth 
occur laterally to the veins, while in the midrib there is a canal in the ground 
tissue on each side of the vascular bundle. 

Corm, The conn has exceptionally large secretion pockets embedded in the 
parenchymatous tissue, a feature common in this genus (Plate IV, fig. 5). 
The pockets, averaging .9 mm. in cross diameter, are lined with several rows of 
tangentially flattened cells. 

Liatris punctata 

Root. The canals are similar in position and size to those of Liatris 
pycnostachya. 

Stem. The canals of this species, averaging .02 mm. in breadth, occur in the 
cortex only, lying against the primary hard bast, and having about the same 
location and size as in the species aspera and pycnostachya. 

Leaf. The location and size of the canals of this species are similar to those 
of Liatris pycnostachya. 

Corm. Secretion pockets occur like those in Liatris pycnostachya. 
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Liatm aspera 

Root. The canals have comparatively no difference in size and location 
from those in Liatris pycnostachya and punctata. 

Stem. Canals are found in the cortex only and average .02 mm. in cross 
diameter. These have no well-differentiated epithelium layer. 

Leaf. The canals in position and size resemble those of Liatris pycnostachya 
and punctata. 

Corm. Secretion pockets occur like those in Liatris pycnostachya and 
punctata. 

Mesadenia atriplidfolia 

Root. Relatively large canals, averaging .12 mm. in cross diameter, one 
radially opposite each phloem group, are seen in cross section (Plate I, fig. 6). 
These are next to a suberized endodermis. 

Stem. Canals with definite epithelium occur in both cortex and pith. The 
canals of the cortex are comparatively numerous and occur radially opposite 
a vascular bundle and close to the primary hard bast (Plate II, fig. 6). An 
average canal is .04 mm. in cross diameter. 

Canals occurring at the periphery of the pith cylinder are like those of the 
cortex in size and shape. 

Leaf. Canals occur in both the mesophyll and the midrib, averaging .03 
mm. in cross diameter. In the midrib there are usually from two to four canals 
at the margins of the phloem and in the mesophyll canals occur singly above 
and below the veins. 

Rhizome (tuberous). Comparatively large secretion pockets, averaging .08 
mm. in cross diameter, are found within the cortex of the tuberous under¬ 
ground stem. 

Pyrrhopappus carolinianits 

Root. Numerous latex tubes are found in the cortex and phloem. 

Stem. Latex tubes are in the cortex, phloem and pith. Those of the cortex 
are in contact with an endodennis, occurring more abundantly radially opposite 
the vascular bundles (Plate III, fig. 2). Those in the pith are in association 
with isolated groups of phloem. 

Leaf. The latex tubes are beneath the veins in the midrib. 

Senedo plattensis 

Root. There is no specialized secretory system. 

Stem. No specialized secretory system is present. 

Leaf. No specialized secretory system is present. 

Silphium spedosum 

Root. The canals of young roots, averaging .15 mm. in breadth, form a 
broken cylinder around the stele, noticeably grouping opposite the phloem. 

Stem. Canals occur in the cortical parenchyma opposite the medullary rays 
and in the pith (Plate III, fig. 6). In the cortex they are relatively large and 
conspicuous, averaging .08 mm. in breadth. Comparatively small epithelium 
cells form a single layer about each canal. 
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The canals of the pith occur in the periphery of the cylinder. They average? 
.04 mm. in diameter and each is surrounded with a definite epithelium. 

Leaf, Comparatively minute canals averaging .006 mm, in cross diameter 
occur above the veins. In the midrib the canals with triangular epithelium 
cells are interspersed between the vascular bundles. 

Rhizone. Canals averaging .04 mm. in cross diameter and with a definite 
epithelium are found dispersed throughout the cortex, phloem and in the outer 
regions of the pith cylinder (Plate IV, fig. 2). 

Silphium laciniatum 

Root. Tangentially flattened canals, averaging .018 mm. in cross diameter, 
are quite numerous within the inner cortex. They have no well-differentiated 
epithelium and appear simply as intercellular spaces in contact with the 
endodermis. 

Stem. In this species also the canals are found in the cortex and pith. 
Those of the cortex are dispersed throughout the parenchyma without definite 
relation to the vascular system. They are comparatively numerous and large, 
averaging .08 mm. in diameter. Each canal has a definite epithelium of rec¬ 
tangular cells. 

In the pith the canals are located at the periphery of the cylinder and are 
much larger than the average of other species, being .08 mm. in breadth. There 
is a definite epithelium composed of comparatively large cells surrounding each 
canal. 

Lea/. Outride the midrib, canals averaging .015 mm. in cross diameter are 
usually found one above and one below the larger veins (Plate V, fig. 4). 
Several canals averaging .03 mm. in diameter are located in the ground tissue 
surrounding the vascular system of the midrib (Plate V, fig. 2). 

Rhizome. Numerous large tangentially-flattened secretion canals occur in 
the inner cortex averaging ,06 mm, in cross diameter. 

Solidago canadensis gilvocanescens 

Root. Quite conspicuous canals with an average diameter of .06 mm. occur 
singly radially opposite each of the phloem groups and in contact with the 
suberized endodermis. 

Stem. There are canals in the cortex and pith of this species. The cortical 
canals lie against the suberized endodermis and are tangentially flattened. The 
epithelium cells differ from the other cortical cells only by their relatively 
small size. An average canal is .04 mm. in cross diameter. 

The canals in the pith are near the protoxylem points. They average .05 
mm. in diameter and have a well-differentiated epithelium. 

Leaf. All canals are comparatively large, averaging .04 mm. in diameter. 
They occur more often below than above the veins and those in the ground 
tissue of the midrib are located above and below the vascular bundle (Plate V, 
fig. 1). 

Rflizome. Numerous large canals are found in the cortex and pith (Plate 
IV, fig. 1). The canals in the cortex lie next to a suberized endodermis and 
average .07 mm. in breadth. Those of the pith cylinder lie near the xylem and 
average .09 mm. in diameter. 
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Solidago Lindheimeriana 

Root, The canals, ten in number, averaging .06 mm. in diameter, lie within 
the inner cortex and in association with a slightly suberized endodermis. The 
epithelium cells are tangentially flattened and relatively small. Each canal 
occurs radially opposite a phloem group. 

Stem. The canals, found in the cortex only, are very inconspicuous and 
comparatively few. They are decidedly tangentially flattened against the 
suberized endodermis bounding the primary hard bast. The epithelium cells 
are comparatively small and tangentially flattened. An average canal is ap¬ 
proximately .03 mm. in diameter radially and .06 mm. tangentially. 

Leaf. The canals are comparatively inconspicuous, averaging .015 mm. in 
diameter. They occur singly below the veins and in the ground tissue of the 
midrib below the vascular bundle. 

Rhizome. Numerous large canals averaging .1 mm. in breadth are found lo¬ 
cated within the inner cortex. The cells composing the epithele layer are quite 
tangentially flattened. 

Solidago rigidimcala 

Root. A single canal lying in contact with a suberized endodermis and 
averaging .08 mm, in diameter is found opposite each phloem group (Plate I, 
fig. 1). 

Stem. This species of Solidago also has canals in the cortex only, located 
against a suberized endodermis and radially opposite the vascular bundles. 
The average canal is .06 mm. in diameter. Also, there are canals associated 
with the suberized endodermis which surrounds each leaf trace as it traverses 
the cortex (Plate IT, fig. 4). The epithelium is not well differentiated. 

Leaf. A single canal averaging .06 mm. in diameter occurs beneath each of 
the three vascular bundles of the midrib. Beneath the larger veins is a canal 
averaging .03 mm. in diameter (Plate V, fig. 9). 

Solidago rigida 

Root. The canals have the same position as in the other species of Solidago 
but are smaller, averaging .04 mm. in breadth. 

Stem. The canals of this species are very conspicuous because of their size, 
an average canal being .05 mm. in diameter. They are found in the cortex 
only, radially opposite the vascular bundles, with the epithelium in contact 
with the suberized endodermis. 

Leaf. Canals averaging .05 mm. in diameter occur in the mesophyll and 
midrib. Those of the mesophyll occur singly below the larger veins. In the 
midrib a single canal is found in the ground tissue below each of the several 
vascular bundles. 

Vernonia fasciculata 

Root. The root has both a latex system and canals. It is typical of the 
above ground parts to have latex vessels only, but in the root a single canal, 
averaging .03 mm. in diameter, is found opposite each phloem group. The 
latex vessels are quite numerous in the cortex and phloem. 

Stem. Latex vessels occur in the cortex and phloem, but there are no 
canals. 
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Leaf. Latex tubes occur in the ground tissue of the midrib and in associa¬ 
tion with the veins. 

Rhizome. One to three canals, averaging .045 mm. in breadth, occur within 
the inner cortex radially opposite each of the primary phloem groups. Scat¬ 
tered throughout the phloem and cortex there are comparatively numerous 
latex tubes. 

DISCUSSION 

The Carduaceae, Ambrosiaceae and Cichoriaceae have been stud¬ 
ied by a number of investigators from both anatomical and micro¬ 
chemical viewpoints. Those principally interested in the anatomical 
investigation of the three families, grouped as one family, the Com- 
positae, were Trecul (1862), Vuillemin (1884), Van Tieghem (1885), 
and Col (1899). These investigators recognized certain character¬ 
istic features of the secretory systems of the Compositae. It was 
early observed by them that resin canals were widely distributed 
in the Carduaceae and Ambrosiaceae, while latex systems dis¬ 
tinguished the Cichoriaceae. Supplementing these earlier anatomi¬ 
cal studies, the research embodied in this paper presents a more 
complete record of a large number of species, especially in the 
Carduaceae. 

Nearly all the species of Carduaceae and Ambrosiaceae that I 
have studied have resin canals present in roots, stems or leaves; 
however, Senecio lobatus has no specialized secretory system and 
Aster drummondii has canals only in the underground stem. Vuil¬ 
lemin (1884), however, says that Senecio cordatus has a specialized 
secretory system in the stem. 

The roots of species of the Carduaceae present a much more uni¬ 
form arrangement of the canals than do the stems, as was recognized 
by Col (1899). The majority of species, indicated in Table I, have 
canals; however, none were observed in Amphiachyris dracuncu- 
loides, Aster azurem, Aster ericoides, Aster drummondii, Bidens 
jrondosa, Euthamia camporum, Galinsoga ciliata, Grindelia squar- 
rosa and Senecio plattensis. The resin canals of the roots are found 
occurring singly or in groups radially opposite the primary phloem. 
Specialized secreting cells forming an epithelium arc not present 
with the canals of the roots. As stated by Van Tieghem (1885), we 
do not recognize specialized secreting cells in the roots because each 
secreting cell has the same form and dimensions as the nonsecreting 
cells and each excretes its products into the canal which it borders. 
The comparatively small sizes of canals of some species indicated in 
Table I, and the lack of a well-defined epithelium, make it difficult 
at times to locate canals until after treating sections with Scarlet 
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R. The majority of species have relatively small intercellular-space 
canals in the younger roots, which occur in groups opposite the pri¬ 
mary phloem and against the endodermis when this is present, often 
forming a broken cylinder about the stele. In the genus Solidago 
the canals are comparatively large (Table I), one occurring radially 
opposite each primary phloem group (Plate I, fig. 1). The presence 
of canals in the roots distant from the endodermis is not common, 
but Helianthm strumosiLs has canals within the phloem and scat¬ 
tered throughout the cortex (Plate I, fig. 4). In only one species of 
the Carduaceae, Vernonia jascicMata, have I found both resin canals 
and a latex system. Here the canals, averaging .03 mm. in cross 
diameter, occur singly radially opposite each of the primary phloem 
groups. The latex tubes in this species are dispersed throughout the 
cortex and some are found in the phloem. 

In the roots of the species of Ambrosiaceae studied by me the 
canals in the endodermal region are comparable to those of the 
Carduaceae. Ambrosia trifida has canals in the phloem of the root 
also. No secretion system was observed in Iva ciliata. 

In the Cichoriaceae a latex system is commonly found in the 
roots as well as in other parts. The latex tubes here are dispersed 
somewhat in the cortex, and mostly radially opposite the phloem, 
with a few in the phloem. 

The species of Carduaceae, excepting Senecio plattensis and Aster 
drummondii, have canals in some part of the stem (Table II). The 
canals are relatively more common in the cortex, but sometimes 
they are found in the phloem and pith. Those species having canals 
in the cortex, as indicated in Table II, may be divided into two 
groups according to the location of the canals. When an endodermis 
is present the canals characteristically lie with their epithelium 
against the endodermis. This characterizes one group, while in the 
second group the canals are found dispersed in the cortex. Col 
(1889) says that in the stem the secretion canals are always endo¬ 
dermal in origin. Since my finding a large group of species in which 
the cortical canals are in no way associated with an endodermis 
CoFs statement needs modification. VanTieghem (1885) makes 
the statement tliat besides the endodermal secretion canals others 
occur in the cortex of stems beneath the epidermis, and in the 
parenchyma of the leaves, but he considers these to be rare. 
Species mentioned by Van Tieghem as having cortical canals not in 
association with an endodermis were Kleninia neriifolia, Solidago 
limonifolia, Solidago sempervirens, Solidago laevigata and juscata. 
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I find Solidago canadensis gilvocanescens, rigidiuscula (Plate II, fig. 
4), Lindheimeriana, and rigida to have cortical canals in contact 
with an endodermis. There are comparatively great differences in 
sizes of cortical canals in the various species. The sizes range from 
.008 mm. in cross diameter in Heliopsis scabra to .05 and .09 mm. in 
species of Helianthus, Solidago and Silphium (Table II). Position 
of the canals in relation to the vascular system, whether radially 
opposite or alternating with the phloem, varies with the different 
species, but this feature is not stable enough in the various species 
for their identification, although Solereder (1908) refers to it as 
being the most useful for systematic purposes (mostly as a generic 
character). The occurrence of well-defined epithelium cells is not 
consistent in the stem, but is more frequent there than in the root. 
Species of Helianthus exhibit strikingly well-differentiated secreting 
cells surrounding canals in the cortex (Plate II, fig. 5). Solereder 
(1908) says that the epithelium is probably of little value as a char¬ 
acteristic anatomical character, since resin canals devoid of epithe¬ 
lium and others provided with it occasionally occur side by side in 
the same plant {Lasthenia glabrata, Cynaria Corsica) and that the 
canals without an epithelium do not always appear in all species of 
a genus (Cacalia, Senecio). I have observed Mesadenia (Cacalia) 
atriplicifolia (Plate II, fig. 6) to have canals in the cortex with an 
epithelium, while Senecio plattensis has no canals in the stem. 

Those species having canals within the phloem of the stem are not 
numerous in the Carduaceae. Helianthus rigidus (Plate II, fig. 2), 
strumosus and trachelifolius were observed to have one or more 
canals in each phloem group, averaging .012 mm., .007 mm. and 
.007 mm in breadth, respectively. 

In the Ambrosiaccae, Ambrosia trifida has one or more canals in 
each phloem group of the stem. Vuillemin (1884) considers it an 
exception to find canals located within the phloem of the stem. 

Canals in the pith are found in a majority of the species of Car¬ 
duaceae and Ambrosiaceae. These canals are smaller on an aver¬ 
age than those of the cortex, as indicated in Table II, ranging from 
.009 mm. in Ambrosia trifida to .08 in Silphium laciniatum. The 
characteristic position of the canals in the pith is at the periphery 
where they usually occur opposite the protoxylem points in the va¬ 
rious species (Plate III, fig. 3). Van Tieghem (1885) observed 
canals occurring either singly or several together in the pith of 
species of Ageratum, Carduus, Dahlia, Helianthus, Serratula, Soli¬ 
dago, and Spilanthes. 
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Of the Carduaceae I have found only one member, Vernonia fa$- 
dcvlata, to have a latex system in the stem. In this species the 
latex tubes arc scattered within the inner cortex, phloem and more 
abundantly in the pith. Trecul (1862) speaks of Vemonia praealta 
as having endodermal secretion canals, and Van Tieghem (1885) 
has found latex tubes in the phloem of this species. 

The stems of species of Cichoriaceae have secretory systems in 
the form of latex tubes, a feature said by Van Tieghem (1885) and 
Col (1899) to be typical of the group. I find that these may occur 
in the cortex, phloem and pith. In the cortex they are most abun¬ 
dant within the inner cortex forming a broken-undulated cylinder 
(Plate III, fig. 4). In Pyrrhopappus carolinianuSy there are latex 
tubes in association with isolated phloem groups within the pith 
(Plate III, fig. 2). 

The perennial species of Carduaceae whose underground stems I 
have studied have either canals or secretion pockets as typical fea¬ 
tures. The rhizome may have canals located in the cortex, phloem 
and pith, as is true for the above-ground stem also (Plate IV, figs. 
1-6). Helianthus strumosm, Helianthus trachelijolius and Silphium 
speciosum were of this type. The rhizomes of Boltonia latisquamay 
Helianthus rigidus and Solidago canadensis gilvocanescens have 
canals in the cortex and pith, while Aster Drummondii, Mesadenia 
atriplicifolia, Euthamia camporum, Lepachys pinnata, Silphium 
laciniatum, Solidago Lindheimeriana and Vemonia fasciculata have 
canals only in the cortex. The species of Liatris I have studied 
have corms and the secretion systems found here consist of large 
pockets scattered through the parenchymatous tissues (Plate IV, 
fig. 5). The underground stem of Aster ericoides did not seem to 
have a specialized secretory system. 

The presence of a specialized secretion system in the leaves of 
the various species of Carduaceae and Ambrosiaceae is as typical 
of the two groups as is its presence in other parts, as indicated in 
Table III. Senedo plattensis, Ambrosia elatior L. and Aster drum¬ 
mondii are the only species I studied which did not have a special¬ 
ized secretion system in some part of the leaf blade. In the leaves, 
canals may be found, one or more in the ground tissue of the mid¬ 
rib and in association,with the veins of the mesophyll (Plate V, figs. 
3-9). In only three species, Ambroisia trifida, HeliamJthm rigidus 
(Plate V, fig. 7), and Helianthus trachelifolius, were one or more 
canals found in the phloem of the midrib. The position of the 
canals of the leaf is a feature of taxonomic value affording the de- 
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markation of species into groups (see page 94). The usual position 
of the canals is above or below the veins. However, cases were 
found where the canals occur laterally to a vein. The approximate 
breadth range of the canals is from .003 mm. in Bidem jrondosa 
to .09 mm. in Erigeron canadensis. Only one member of the Car- 
duaccae, Vemonia fasciadata, was observed to have latex tubes in 
the leaf. These, as was characteristic of the canals, were closely 
associated with the veins of the mesophyll and midrib. 

Latex tubes occur characteristically in the leaves of Cichoriaceae, 
where they are seen to follow the veins. 


TABLE I.—Summarizing the cross diameter in mm. of the canals of roots 


Actinomms nltemifolia . 

Agosens cuspidate .. 

Ambrosia elatior L. 

Ambrosia trifida. 

Ainphiachyns dracunculoides . . 

Aster azurcua. 

Aster ericoides . 

Aster drummondii. 

Bidens frondosn.. 

Bidens involucrata . 

Boltonia latisquama . 

Erigeron canadensis . 

Erigeron ramosus . 

Eupatorium altissimum . 

Eupatorium urticaefolium . 

Euthaniia camporum . 

Galinsnga ciliata . 

Heliaiithus annuus . 

Hohanthus salicifolius . 

Helianthus rigid us. 

Hehanthus stnimosus . 

Helianthus trachelifulius . 

Heliopsis acabra ... 

Iva ciliata . 

Lactuca pulchella . 

Lepachys columnifera . 

Lepachys pinna ta . 

Liatris pycnostachye . 

Liatris punctata . 

Liatris aspera . 

Mesadenia atriplicifoha . 

Pyrrhopappus carolinianus . 

Benecio plattensis . 

Silphium speciosum . 

Silphium laciniatum . 

Solidago canadensis gilvocancscens 

Solidago Lindheimeriana . 

Solidago rigidiuscula . 

Solidago rigida . 

Vemonia fasciculata . 


.015 

Latex system 

. 016 

.015 


.012 


.015 

.016 

.015 

.018 

.02 

.016 


.04 

.04 

015 

.05 

.015 

.01 


. Latex system 

.05 

.04 

.03 

.03 

.03 

.12 

. Lat€'x system 


.015 

.015 

.06 

.06 

.08 

.04 

(Also latex system) .03 
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Ket to Speicieb Based on Location, Size and Chabactbribtics or Efithelul 
Cells of the Internal Secretort System 

I. No specialized secretory system present. 

Senecio plattensis. 

Aster drummondii. 

11. Secretory system present (canals) in roots, stems, and leaves. 

A. In the stem the canals are present in cortex, phloem and pith. 

1. Canals of the leaf in the mesophyll and midrib. 

a. Canals in the phloem of the midrib. 

Helianthus rigidus. 

b. No canals in the phloem of the midrib. 

Helianthus strumosus. 

2. Canals of the leaf in the midrib only. 

a. One canal in the ground tissue below the midrib vascular bundle. 

Ambrosia trifida. 

b. Six canals in the ground tissue around the midrib vascular bundles. 

Helianthus trachelifohiis. 

B. In the stem the canals are present in the cortex and pith only 

1. Canals in the stem cortex with epithelium in contact with an endodermis. 

a. Canals of the leaf with cavities not over .015 mm. in cross diameter. 

(1) Midrib with two canals; one above and the other below the central 
vascular bundle. 

Lepacliys pinnata. 

(2) Midrib with several canals; occurring above and below the centra! 
vascular bundle 

Eupatorium iirticaefolium. 

b. Canals of the leaf with cavities ranging from 04 mm. to .09 mm. in cross 
diameter. 

(1) Canals of the mesophyll sometimes above, sometimes below the veins, 

Solidago canadensis gilvocenescens. 

(2) Canals of the mesophyll always below the veins. 

Eiigeron canadensis. 

2. Canals in the stem cortex with epithelium cells apart from the endodermis. 

a. Canals of the stem cortex averaging .08 rnm. or over in cross diameter. 

(1) Canals of the leaf midrib averaging .08 mm. in cross diameter. 

Silphium Bpcciosurn. 

(2) Canals of the leaf niidiib averaging .04 mm. in cross diameter. 

(a) Canals of the mesophyll occurring above and below the veins. 

Silphium laciniatum. 

(b) Canals of the mesophyll occurring above the veins only, 

Hellianthiis unnuus. 

b. Canals of the stem cortex averaging .00 mm. or less in cross diameter. 

(1) Kpithclium cells of the canals well defined; composed of rectangular cells. 

Helianthus salicifolius. 

(2) Epithelium cells of the canals not well defined nor rectangular. 

(a) Epithelium cells of the canals containing a dark brown mass. 

Bidens mvolucrata. 

(b) Epithelium cells not as above. 

1 . Canals of the stem cortex average .008 mm. in cross diameter. 

Hcliopsis Bcabra. 

2 . Canals of the stem cortex average ,04 mm. in cross diameter. 

Mesadenia atriplicifolia. 

C. In the stems the canals arc present in the cortex only. 

1. Canals of the stem not in contact with an endodermis. 

a. Underground stem in the form of a corm with large secretion pockets. 
Liatris aspera. 

Uiatris pycnc»tachya. 

Liatris punctata. 
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b. Underground stern not in the form of a corm, 

Eupatorium altissimum. 

Actinomeris alternifolia. 

2. Canals of the stem cortex with ^ithehum in contact with an endodcrmis 

a. Canals of the stem averaging .05 mm. or over in cross diameter. 

fiolidago Lindheimeriana. 

Solidago rigidiuscula. 

Solidago rigida. 

Boltonia latisquama. 

b. Canals of the stem averaging .04 mm. or less in cross diameter. 

Erigeron ramosus. 

D. In the stem the canals are pronent m the pith only. 

Lepachys eolumnifera. 

III. Canals present in stems and leaves only. 

A. Canals in stem exirtex with epithelium cells in contact with an endodermis. 

Aster ericoides. 

Amphiachyns dracunculoides. 

Euthamia camporum. 

Grindeha squarrosa. 

B. Canals in the stem cortex not having epithelium cells in contact with an endodermis. 

1. Canals in both cortex and pith. 

Bidens fiondosa 

2. Canals in cortex only. 

Galinsoga ciliata. 

Iva ciliata. 

IV. Canals present in the roots and sterns only. 

Ambrosia cliatior L. 

V. Canals present in the roots and leaves only. 

Aster azureus. 

VI. Canals in the roots only; latex sy.stom in other parts as well as in the roots. 

Vemonia fasciculata. 

VII. Only a latex system present. 

Agoseris puspidata. 

Lactuca pulchella. 

Pyrrhopnppus carolinianus. 

THE OCCURRENCE AND IDENTIFICATION OF SECRETIONS 
STAINED RED WITH SCARLET R 

Secretions which stain red with Scarlet R are found in abundance 
in the Carduaceac, Ambrosiaceae and Cichoriaceae. Sections taken 
from various parts of the plant show, as a rule, numerous globules 
of these secretions dispersed in the parenchymatous tissues, and in 
masses and specialized secretory systems. In many species which 
have largc-cavitied canals the secretion exudes easily from the fresh- 
cut surfaces. 

The tissue of the plant which contains the greatest number of 
dispersed globules is the mcsophyll of the leaf. Cross sections of 
leaves of such species as Solidago canadensis gilvocanesc^ns (Plate 
V, fig. 1), Amphiachyris dracunculoides (Plate V, fig. 3), Mesadenia 
atriplicifolia and Boltonia latisquama treated with Scarlet R pre¬ 
sent a striking appearance due to the great quantity of dispersed 
globules. 
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The quantity of secretion in the mesophyll varies among the 
species observed, but in each some secretion was present. The fol¬ 
lowing table gives a comparison of the species based upon the rela¬ 
tive amounts of dispersed globules within the mesophyll of the leaf: 

TABLE IV.—The symbol (t) indicates etmiparative amounts of secretion in the leaves 

Agosens cuspidate . tt 

Ambrosia elatior L. t 

Ambrosia trifida ... t 

Amphiachyris dracunculoides ..... tttt 

Aster asureus ... ttt 

Aster ericoides . ttt 

Ast^r drummondii . ttt 

Bidens frondosa . t 

Bidens involucrata ... t 

Boltonia latisquama . tttt 

£rigeron canadensis ... tt 

Erigeron ramosus . tt 

Eupatoriuin altissiiimm . tt 

Eupatorium urticaefolium . tt 

Euthamia camporum . tttt 

Galinsoga ciiiata . t 

Qrindehti squarrosa . tttt 

Hehanthus annuus . ttt 

Helianthus salicifolius ... ttt 

Helianthus rigidus . ttt 

Helianthus stiumosus . ttt 

Helianthus trachelifolius ... ttt 

Hehopsis scabra ... ttt 

Iva cihata ... ttt 

Lactuca pulcliolla ... tt 

I.^pachys colimmifera. tt 

Lepachys pinnata .. tt 

Liatris pycnoetachya . tttt 

Liatris punctata . tttt 

Liatris aspera ... tttt 

Mesadenia atriphcifoha ...tttt 

Pyrrhopappus carolinianus . tt 

Senocio plattensis . tt 

flilphium speciosum .*. tttt 

Silphium lacimatum . tttt 

Solidago canadensis gilvocanusccns . ttttt 

Solidago Lmdheimeriana . tttt 

Solidago rigida . tttt 

Vemonia fasoiculata . ttt 

Actinomeris alternifoha . ttt 

The secretions of the above- and below-ground stems are prin¬ 
cipally in the canals, but small globules are found dispersed in all 
of the living tissues. If the stem has chlorenchyma the globules 
are abundant as in tTie leaf. The frequency and size of the canals 
in the stems of the different species indicate the relative amounts 
of secretion. 
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Eoots have the l('a>t amount of the secretion of any of the plant 
])arts. ('ertain speci(\s are outstandinjj; for tljeir lar^e canals and 
abundant secretions, such as species of St)lidago an<l Helianthus. 

FiVidence of tlie nature of the secreted materials within the va¬ 
rious parts of the plants has been soujjjht for by various microchemi¬ 
cal tests. The microcliemicail tests have been found {iltop;ether satis¬ 
factory on account of the relatively small size of the ^>:lobul(‘s prc'sent. 

(la'inically different substances have been demonstrated: fats, 
etlu'real oils, resins and caoutchouc, all staining red with Scarlet 11. 
A fat is an ester of glycerol with one or mor(‘ of the high(‘r fatty 
acids. Essential, or ethereal, oils consist of a mixture of hydro- 
carlams, mostly terpimes, together with alcohols such as terpcuieol 
and camiihors. Th(‘ chemistry of resins is not nearly as well known 
as that of fats and (dhereal oils. Resin, according to Tschirch (1984), 
is neither a chemical nor a jihysical term ap])lied to any specific 
substance, but is on(‘ of common usage, as is the term tannin, be¬ 
ing applied to a grou]) of similar substances. Wcusner (1927) con¬ 
siders ri'sins as an excreted jiroduct resulting from the plant’s me¬ 
tabolism. (’li(‘niically, resins are considenal very complex sub¬ 
stances formed by a combination of linkages of various kinds, the 
majority of wdiich (‘ontain jihenol groups, aliphatic acids, aldi'hydes 
and terpenes. 

The microcluaiiical tests have* been carried on only w'lth fresh 
materials. After using Scarlet R for th(‘ diffenmtiation of the con¬ 
tents occurring in the canals and otluu’ ])arts, relative solubility 
tests w’ere em]ilo\ed. These alone may not be considered sufficient 
to distinguish between fats, resins, ethereal oils and caoutchouc, but 
do scTve for a major part in making this distin(‘tion ])ossible. The 
solvents used were alchohol, acetone, chloroform, acetic acid, carbon 
disulphide and benztme. Any of these solvents may dissolve va¬ 
rious resins. Alcohol is a solvent for but very few fats, wdiile chloro¬ 
form and carbon disulphide are wadl-knowui fat solvents. C'aoutchouc 
is insoluble in acetone but soluble in benzene. AViesner (1927) 
speaks of “Ilarze” as being distinguished from caoutchouc and gut¬ 
tapercha through the fact that resin and resin-like materials are 
soluble in alcohol and acetone while the other tw’o are insoluble. 
For further distinction betwaam fats and resins I have used the sa¬ 
ponification test for fats. Moenike (1924) considered this to be the 
most critical tests for fats. For this test T used a concentI’ated so- 
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liition of KOH in iiietliyl alcohol wliicli has been found to produce 
myelin bodices within five to ten minutes with any of the more com¬ 
mon plant oils, such as castor bean seed oil, (‘(Kaianut oil, i)a-lm oil 
and others. This reaj 2 ;ent taken from Tunmann (lOllil is superior 
to other saponification tests in the si)eed of lh(‘ n‘action. Tliis test 
ha.s been carried on with s(‘ctions first treated with Scarlet R to in- 
ci’case the visibility of tli(‘ secretion.^ and also witli exuded “juici‘’’ 
carrying dispersed globuh's which w(‘re stained I’cd with Scarlet K 
Ktliereal oils have b{‘en t(‘sted for, in addition to th(‘ solulhlity test of 
acetic acid, liy u^ing microdistillation, Th(‘se tests, in conjunction 
with the tabulated solubility tests, point to the fact that the secre¬ 
tions are r(‘sinous in their chemical nature. The jiresence of caout- 
<*houc, which has lieen found to occair in a number of the (‘xamiiK'd 
plants, was made certain by observing the solubility. Thai is, 
wlu'ii the siibstiiiice was stained red with Scarlet R and was noii- 
saponifiable, but was insoluble in a(‘etone, but soluble in biaizene, 
(‘hloroform, alcohol or carbon disulphide*, it was considered to be 
<*aoutch()uc. A (‘omplete list of the plants with the solnlulity of 
their se'cndion follows: 
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TABLE V.—Showing soliibilify of Honoiions which stiiin icd with bciiilcl R 



Acetone. 

Benzene. 

('liloio- 

foim 

.\Ieohol 

Carbon 
di,sul¬ 
phide. 

Acetic 

aeid. 

Agoscrus cuspuJatii 
(globules) . 

Sol 

sol. 

sol. 

sol. 

i 

sol. 

sol. 

(lute\) 

insol. 

sol 

sol. 

insol. 

sol. 

insol. 

Ainbiosiii liifula . ^ 

sol. 

msol. 1 

sol. 

insol. 

sol. 

in.sol 

Arnt’hmeliyiis (Iracunculoulos 

insol. 

sol. 

insol. 

insol. 

sol. 

insol. 

Aster azureus 

insol 

sol. 

insol. 

insol, 

insol. 

insol. 

Aster (Irurniuotidii . 

insol 

sol. 

insol 

sol. 

sol. 

insol. 

Aster eneoidejs . 

insol 

sol. 

insol. 

insol. 

insol. 

insol. 

Bideiis fiondosii 

insol. 

insol. 

insol. 

sol. 

insol. 

insol. 

BideiiT irivoliicnitn 

insol. 

insol 

insol 

sol 

insol. 

insol. 

Jioltnniu latis<tu.iriia 

insol. 

.sol. 

insol. 

llBSOl 

.sol. 

insol. 

I'Jiigcion raruosus 

insol. 

sol. 

sol. 

insol. 

sol. 

insol. 

Kngeron (aiiadeusi.s . 

1 insol 

insol. 

.sol. 

insol. 

sol 

insol. 

lOupatoiiuiu altissimurn 

1 sol 

.sol. 

p sol. 

sol. 

p. sol. 

insol. 

L.j]>at(triurii uttleiiefoluitii 

; sol. 

sol. 

sol. 

sol. 

sol 

insol. 

Kuthariiia (ainiioiuiii 

1 sol 

sol. 

1 .sol. 

sol 

BOI. 

insol 

( Iriiideha s(]uailosji 

I sol. 

inH«>l 

sol. 

sol. 

sol. 

in.sol 

ileliaiitlius ainiiius 

j sol. 

insol. 

sol 

.sol. 

sol. 

insol. 

lleliantluis salieifolius 

1 insol 

1 .sol. 

in.sol 

insol. 

sol. 

insol. 

lleliaiitlius strurnosus .. 

j sol. 

Hol. 

p. sol 

sol. 

.sol. 

insol. 

llehaMthiis ti.u helifolius 

1 sol. 

llBSOl 

sol. 

sol 

sol 

sd 

1 tehopsis abia 

j sol 

sol. 

,sol. 

sol. 

sol. 

insol 

Iva eiltala 

I insol. 

insol. 

sol 

insol 

sol. 

insol. 

Laetueii pulehellii (globules) 

1 sol. 

insol. 

.sol. 

sol 

sol. 

sol. 

Laetueca piilehella (latex) . 

j insol. 

sol. 

sol 

in.sol. 

sol. 

insol 

la'padiNs piiiuata 

j insol. 

sol. 

p. .sol. 

insol. 

sol. 

insol 

Taatris ])\ niostaeiiN u . 

' .sol. 

insol 

p. sol 

insol. 

insol. 

insol. 

laatris aspera 

sol. 

insol. 

sol. 

sol. 

sol. 

sol. 

IMe^adeuia atii])lieifoliji 

in.sol 

sol. 

insol. 

insol. 

sol. 

in.sol. 

I'Mihopappus earoliui.iuus (globules) 

in.sol 

.sol. 

sol. 

sol. 

sol. 

insol. 

bMihopaptMis euiobiiiauus (latex) . 

Mol 

insol 

sol. 

sol. 

sol. 

sol. 

Seneeu) j)latteiisis . 

sol. 

insol. 

isol. 

insol. 

p sol. 

insol. 

Silphiurn Hi>eeio.suiu 

sol. 

insol. 

insol 

insol. 

sol. 

insol 

Sil])liiuin laeiniatuiii 

sol. 

insol. 

sol. 

sol. 

insol 

insol 

tsolulago (anadeiisis grlvoeaneseeus 

insol. 

sol. 

p sol. 

insol. 

sol. 

in.sol. 

Solidago Lirullieinieiiaiia 

insol 

sol. 

p. sol 

insol. 

sol. 

insol. 

Solidago iigidiuscula 

insol. 

sol 

p. .sol. 

insol. 

sol. 

insol. 

V<‘tn()TUM faseiculata 

sol. 

.sol. 

insol 

.sol 

insol. 

sol. 
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AKo^eiiv {•U‘.])i(lata (ploluilrs) 
(lat»‘\) 

Aiiil)i<»si;t lufida . . . 

AmpliiMcln iis tliacunculoulrs 
Astei aziin'us 
A.sln (Ituniinondii 
As((m CTicoides 
Hidcn« fiondo^.t 

Hidcns ni\oluciiita ... 

Holtoiiai liitis<|iiajua 

F''ii«(Mon (aujuU'iisv 

Knff(M(»n tanioMis 

Kuputoimiu alli^NmniiM . . 

Kui)a1oi)uni mlicacfolnun 

iMjth.Mniia (Hiuporuni 

(JnndcliM Mpiaiiostt 

Hclianllius animus 

IIclianthus s'diciiolm" 

Ht'lianlhus Nlrmii isus 
Hcliant hu*' 1 itndifliloliu^ 

HcliopMs sc<duit 
l\a rdiritti 

I.McliK.i ptilclmlla (jilohuli-) 

(lalcx) 

La]ia('l)\'s piiin;it!i 

laatus .isptiti 

l,iat I Is |)Y (lutsiai l’\ ■! 

Mcsadcni.i tit i ipl'c ilolia 
F\ 11 liopiippus (aiii|iniiiiiU'> 

<('11-CIO plattcnsis 

''dpiuuin spi ( KNuiu 

*^dpluuni Ituiniahiin 

•'olidafio canadensis >rihoc.in sica' 

•^olidairo nyidusciila 

'solida^o MKida 

N'l'rnointi lasciculata 


ll(\sinous 
(’aoutchouc 
Hcsinous 
. Caoutchouc 
C'aoulcliouc 
Caoutchouc 
("'aoutciicuic 

lU'sUlOUS 
HcsiiloUS 
('tioulchouc 

He.sinoUs 

( aoutchouc 

Ki'smous 

Kcsuioiis 

Hcsiuoiis 

HesinoUs 

licslllous 

('aout( hone 
R( >«uious 
ItcsIlloUs 

l?(‘SUioUs 

Hcsiuftiis 

UfsUlOUS 

('aimlclutuc 
( '.lout I hoiK 

Ht'slIIOlls 

lii'siuoils 

( 'tlollli hou(‘ 

KesiuoUs 

Hcsiiiou- 

lifsinous 

IlcslUfMls 

C'aoutclioiic 
(‘aoutchouc 
('.louti'luaa 
Kesumus 


Ill followiiif; tlu‘ (lovi'lopnicnt of a iiiiiiih(>i’ of >|)oci(‘s in tlicii pri- 
niary ]icniiancnt tissue s(af-cs it has been observed tliat the ma¬ 
jority of (lie yoiiiis pl.aiits do not eontain (he dispersed slobule^ in 
their jiaroiehyiiiatous tissue's typieal of the more mature' jilaiit^ 
Howeie'r, the' e*aiials ehel eontain ‘-e'e're'tiein eliiriiift the feirination eif 
tlu' primary me'risteniatii' tissues. 

(-einsiele'rahle differe'ne'e in time of feirination eif the dispe'r.se'el uleih- 
uli's so typieal of tli(' mature h'af ineseiphyll has been noted for 
se'veral spt'eies. For this ]iiiri)i)se iilants of Silphium Incinmhini anil 
xpeno.suDi, Chrynanthcniiim Icucavthemum anil Ilcliantfnix stnniio- 
fim were kvowii in the' Kreeiiiioiise. The plant of (’hrymrithcmum 
Icucanthcmvm vvlii'ii brought in from the fielel hail a larf-e' grou]) of 
basal leave's, hut these I'ontained no glohule^s. Formation of glob¬ 
ules oeeurred soon after the plant hail proilui'ed its first flowers. 
The' ])lant of Ilrlianthis utrumofivii grc'w to a height of five feet and 
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\\i{> ready to produce fIow(‘rs wluui f»,lot)ides l)eftaii to apj)ear in the 
leaf inesophyll. Silphium laciniatura produced a number of large 
lia^al leavc's without having the di>persed gloliules until after three 
wedvs. phi inn spcciosinn grew approxiimitely two feet tall before 
globuh's were observed. In (‘acli of the latter two cases globule 
formation occurred considerably ahead of flower formation. 

Similar observations w(‘re made of these' sp(‘ci(‘s when tliew grew 
in the lii'ld which gave conijiarable results. 

Possible' functions of the*se se'cretiems in the plant are neit evident. 
To coii>ide‘r that they actually seTve' as a reserve* substance late*r 
use'el in the plant’s metabolism might seemi justifie'el by the large 
()uantitie*s forme^d. Ileiwe'VCT, eleael jmrts. espe'e'ially the leaves of 
certain species, when examineel inicre)clK‘mie*ally e'xhilnt an abun- 
dan(*e of the* secretion reanaining. Specie's slujwing this were Solidago 
ranadrnsis iplroranisn^ns, Holtona latisrpunna, Hclinnthns s(diri- 
follns, Solidaqo n\pd(i, Enihamut cantporum, Mcsndcnia atriplici- 
folid, Lidfris (ispira and pi/cncutaclnpi Lloyd (19.T2), in ehse*\i''S- 
ing possible use's of caoutchouc tei the plant, says that wliether the- 
hydrocarliem in (piestion is, in the* case of the* guayule*, actually a re*- 
se'rve* substance* and is actually made* use of in metabolism recpiires 
})roof which has not yet appeared That the* jiresence of the glob¬ 
ules in the leaves might se*rve in drought resistance* ha'- been sug- 
ge"-te'rl by Traiise'au (19041, JJoyd 119421 ^ay^ that the vie'W which 
has been advance*d trom time to time, that caemtchouc in the gua- 
yulc confers on the plant some ability to withstand drought, has no 
convincing e'vidence*. 

In an atte'injit te) dete'rmine* if the* globule's weaild elisa])pe‘ar when 
tlie* jilant was starveel, indicating their being used in metabolism, 
young and olel plants were brought in anel jilaced in the dark. The 
young plaiit> were tak(*n frenn the field just after the* first e^vident 
globule* leirmatiein. The' globule's re'inaineel in the older ])lants but 
disapiie'ared freim the yeninger jilants. Plants sheiwing this wtiv 
xMi sddvnia dtnphrijohd, Lidfns dsperd, Hclidnthnf< stnnnosus, rig¬ 
id ns and Soliddgo canddensis gilrocamscens. 
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PLATE I 

Photomicrographs of root croKSs sections. (X76) 

1. Solidago rigidiusciiia. 

2. Ambrosia trifida. 

3. Actinomeris allemifoliu. 

4. Holiaidhus atnimosas. 

5. Silphiurn speciosiim (old root). 

6. Mcsadeiiia atriplicifolia. 
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PLATE 11 

Photomicrographs of ^tcin cross sections 

1. Bidons frondosa X 76. 

2. Helianthus rigidiis X ISO. 

3. Helianthus rigidus X 76. 

4. Solidago rigidiuscula X 76. 

5. Helianthus strumosus X 76. 

6. Mesadoniii atriplicifolia X 76. 
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PLATE III 

J^ljotnrnicTojiiaphs of st(‘m cross s(‘ctions (X76) 
1 P^iiL^eron canafionsis 

2. Pyrrhopappus carolmianus 

3. Lopachus pinnatn. 

4. Laciuca pulchella. 

5 x\mbrosia elatior L. 

6. Sil])hiiini spociosum 
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PLATE IV 

Photoinicrogniphs of rhizome cross sections. (X 76) 

1. Solidiiso canadensis jrilvocanesccns. 

2. Silphnim speciosum. 

3. Helianthus rigidiis. 

4. Helianthus struniosus. 

5. Liatris pycnostachya (corm). 

6. Actinomeris altemifolia. 
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PLATE V 

Photomicrographs of leaf cross section® 

1 Solidago canadensis gih ocanescens X "ti 

2 Silphium laciniatiun X 76. 

3. Arnphiachyris dracimculoidcs X 76, 

4. Silphium laciniatum X 150. 

5. HeJianthus salieifolius X 76. 

6. Boltonia latisquama X 76. 

7. Helianthus rigidus X 76. 

8. Erigeron canadensis X 76. 

9. Solidagh rigiduiscula X 76. 
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The Genus Taphrina. I: An Annotated BibliojddjA.;^ 

A. i. MIX 

Department of Botany, Univeraity of Kansas 

Absisact: a critical review is presented of the important literature on the 
genus Taphrina (including Aseomyces, Exoascus, Magnusiella), from the time 
of Fries (1815) to the present. Many references containing merely information 
as to distribution of various species have been omitted, as well as some papers 
of purely practical nature on disease control. 


N O monographic treatment of the genus Taphrina is available to 
the average worker later than that of Giesenhagen in 1901. 
Many species have been described since then. Jacsewski published, 
in 1926, a key to known species with descriptions. His paper is in 
Russian and is not easily obtainable. Otherwise it would serve well 
as a means of determining species. A complete list of known species 
is also given by Laubert in the latest edition of Sorauer’s Handbuch 
der Pflanzenkrankheiten. lliis list, however, gives descriptions of 
only the most important species, and with rare ones the investigator 
is left with only the name of the parasite and the host 
It is proposed to remedy this lack by the publication of a descrip¬ 
tive list of valid species of Taphrina (including Ascomyoes, Exoas¬ 
cus, Taphrina, and Magnusiella). 

:^liminary to this it seems desirable to present a review of the 
important literature on the genus. This literature is considerable, 
and much of it is oontamed in papers not easily available. The re¬ 
view heie presented is intended to summarise all important findings 
of previous investigators and to enable anyone interested in the 
literatiire of Taphrina to micertain readily where the particular in- 
fonnatkat be desires may be found. 

<iia) 
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The arrangement of this review in the form of an annotated bibli¬ 
ography is considered convenient for consultation, as well as valuable 
in furnishing a strictly chronological treatment of the literature. 

Many papers have been consulted whose titles are not here pre¬ 
sented. Notes of the occurrence of particular species in new local¬ 
ities have, for the most part, not been included, and of the large body 
of literature of peach-leaf curl only those papers have been cited 
which seem significant from a mycological point of view. 

An attempt has been made to follow the best modern usage in the 
citation of authors’ names in connection with the names of host 
species. In the original articles authors’ names are frequently 
omitted. 

Ail the papers listed have been consulted in the original, and it is 
believed that the abstracts of their contents given below are essen¬ 
tially correct. 

1. Fries, E. Observationes Mycologicae. 1: 217. 1815. 

Describes the genus Taphria, and the species Tophaia populina aurca on 
leaves of Populus nigra L. 

2. Fries, E. Obson ationes MjToIogicac. 2, 378 1818. 

Again describe.^ the above-ruuiied species and figures it (PI. VIII, fig. 3). 

3. Fries, E. Systonia orbis terrarum vegetabihs. Pars I. Plantac Hom- 
om'meac. Lund. 1825. P. 317. 

Changes the genus name to Tat)hrina since Taphria has already been em¬ 
ployed as the genus name of an insect. 

4. Fries, E. Systema mycologicum. S: 520. 1832. 

Changes name of Taphrina aurca, on leaves of Populus nigra, to 7\ popuUna. 
Also lists (p. 30, No. 520) Taphrina alnea Schmidt on leaves of Alnus glutinosa 
Medic. The latter fungus, not b(ung mentioned in later literature, was prob¬ 
ably an Erincum. 

5. ZoiJLiNGBR, H. Observationcs phytographicae, praecipue genera et species 
nova nonnulla rcspicientes. Natur-ct Geneeskundig Archief voor Nccrlanda 
Indio 1: 372-405; 2: 1-19, 200-273, 563-587 ; 3: 51-92. Abs. in Flora 6: 300. 
1847. 

Describes a new species Taphrina evasi Zoll. on Chsus varius (?). This 
species seems uncertain and has not been recognized by most of the later 
writers. 

6. Dbsmazieres, J. B. H. J. Seizieme notice siir les plantes cryptogames 
recemmont decoiivertes en France. Ann. d. Sci. Nat. 3® ser. Botanique. 10' 
342-361. 1848. 
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Describes the new genus Ascornyces Mont, and Dcsmaz., characterized by 
ascus-likc sporangia on the surface of the Jiost leaf. Also the new species 
Ascomyccs cacrulescens Mont, and Desmaz. on leaves of Qucrcus coccifera L. 

The new genus is not clearly differentiated from the existing genus, Taphrina. 
In the species description, however, it is stated that the sporangia constitute 
the whole fungus, i.e.: mycelium is absent. 

The spelling of the species name “cacrulescens” is to be noted. This spell¬ 
ing was followed by Robinson (55) and others. Some later authors have used 
the spelling “coerulescens.” In this paper the original spelling is restored. 

7. Fries, E. Summa vegetabilium Scandinavian. Sectio Posterior. Upsala. 
1849. 

On jiage 518 gives a description of the genus Taphrina, naming one species, 
Taphrina populma Fr. as occurring in Sweden. 

8. Berkeley, M. J. Jour. Roy. Hort. Soc. London 9: 48. 1854. Describes 
a new species, Ascomyccs bullatm Berk, on pear leaves. 

9. Berkeley', M. J. Introduction to Cryptogamic Botany. London. 1857. 

Figures (p. 284, fig. 66c) without description, Ascomyccs bullalus Berk, and 

describes a deformation of peach leaves as due to another species of this genus. 

10. Berkeley, M. J. Outlines of British Fungology. 1860. 

Describes (p. 376) briefly tbe genus Ascornyces and lists four species occur¬ 
ring in England: 1. Ascomyccs bullalus Berk, on pear leaves, 2. A, deformans 
Berk, on peach lea\ea, “caiusing one form of blister,” 3. A. irienialis Be^rk. on 
leaves of 'Tiba curopaea L., 4. A, juglandis Berk, on walnut leaves. 

The two last-named forms did not prove subsequently to be members of the 
Taphrinaceae. A, juglandis is definitely excluded by Giesenhagen (94). 

Figures (Plate 1, fig. 9) Ascosporium deformans (sic). 

11. Fuckel, L. Enumeratio fungorum Nassoviae. Jahrb. d. Ver. f. Naturk. 
in Herzogt. Nassau 15: 1-123. 1860. 

Describes (p. 29, No. 189) the genus Exoascus, and the species E. pruni Fkl. 
on fruits of Prunits domcstica L. and Prunus spinosa L. Also figures (fig. 26) 
this species. Lists (p. 30, No. 200) Taphrina alnca Schmidt on leaves of Alnus 
gluiinosa Medic. 

12. Westendorp, G. D. Sur quelques cryptogames nouvellos ou in6dites 

pour la flore beige, sfiptiemc notice. Bull. d. 1. Acad. Roy. d. S(ji. d. Lettr. et. d. 
Beaux-arts d. belgique. 2e ser. D; 644-660 1861. 

Describes (p. 655) Ascornyces tosquinetii West, on leaves of Alnus gluiinosa 
Medic. 

13. Bary, a. de. Beitrage zur Morphologie und Physiologie der Pilze. II. 
Exoascus pruni und die taschen oder narren der pflaumenbaume, Abhandl. d. 
Senkenberg. Naturforsch. Ges. 6: 169-191. 1865. 

An account of Exoascits pruni Fkl. on fruits of Prunus domestica L., P, 
spinosa L., and P. padus L. In spite of smaller asci of the form on P. padus 
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refers it to the same species. Gives a full account of the pathological morphol¬ 
ogy and histology of the diseased fruit. Describes ejection of spores, and bud¬ 
ding of ejected spores in water, sugar solution, and yeast decoction. The 
^^sprossen” derived from ascospores by budding do not cause alcoholic fermen¬ 
tation. The “sprossen” are believed to give rise (in some manner) to new 
infections. 

14. Tulasnb, L. R. Super Friesiano Taphrinarum genere, et Acyptolospore 
Mazeriana, accedente Ustilaginis marinae. Ann. d. Sci. Nat. 5e Ser. Botanique. 
B: 122-136. 1866, 

Revises Fries’ description of the genus Taphrina and includes the following 
species (the author-citation following each species name is that which would 
result from this revision): 

I. Taphrinae polysporae 

1. Taphrina aurea Fr. 

2. Taphrina caeruJescens (Mont, et Desm.) Tul. 

II. Taphrinae octosporae or Exoasci 

3. Taphrina hullata (Berk.) Tul. 

4. Taphrina deformans (Berk.) Tul. 

5. Taphrina pmni (Fkl.) Tul. 

6. 'Taphrina alniiorqua (Westend.) Tul. 

Ascomyccs and Exoascus thus become synonyms of Taphrina, although no 
statement is made that forms previously described under Ascoinyees are known 
to possess mycelium. A quite unwarranted procedure is the change of the 
specific name of (he fungus described by Wcstendorp as Ascomyccs iosquinriii 
(Westend.) Tul It is to be noted that the species name tosquincth is later 
restored by Sadebeck (73). 

15. Fxjckel, L. Symbolae Mycologicue. Beitrage zur kenntnis der rheini- 
schen pilze. Jahrb. d. Nassau. Ver. fur Naturk. & 24 : 1-459. 1869 and 1870. 

Refuses (p. 252) to accept the genus Taphrina as revised by Tulasne, and 
recognizes two genera, Ascomyces with many-spored asci, and Exoascus with 
eight-spored asci. 

Fuckcl here is guilty of two errors: First in refusing to concede the priority 
of Taphrina over Exoascus; second, in ignoring the character on which 
Desmazieres erected the gerius Ascomyces i, c.: the absence of mycelium. 

Flickers species are as follows: 

1. Exoascus pruni Fkl. on fruits of Prunus domestica L., P. spinosa L., 

and P. padus L. 

2. E. deformans (Berk.) Fkl, 

a. forma ])crsicnc on leaves of Persica indgaris Mill. {Prunus persica 
IL.] Stokes.) 

b. forma cerasi on leaves of Cerasus avium {Prunus avium L.) 

3. E. aim (de By.) Fkl. on leaves of Alnus glutinosa Medic. 

This lasc-named species Fuckel describes as new, calling it Exoascus alni de 
Bary in litt, but recognizes its previous description by Westendorp since he 
gives as synonyms Taphrina tosquinetii Westend. and T, alniiorqua Tul. Ac¬ 
cording to modem standards of nomemclature this fungus must be called 
Taphrina tosquinetii (Westend.) Tul. 
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16. Kuhn, J. Exoascus alnitorqua var. alni-^ncanae J. Kiihn on fruits of 
Alnm mmna Willd. In Rabenhorst, L. G. Winter, and 0. Pazschke. Fungi 
Europaei. Cent. 22, No. 1616. 

Kiihn here distinguishes for the first lime the fungus on carpels of alder 
which later became recognized as a separate species, T. alni-4ncanae (Kiihn) 
Magn. 

17. Fuckjel, L. Symbolae Mycologieae. Reitrage zur kenntnis dor rheini- 
schon pilzo. Zweitor Naditrag Jahrb. d. Nassau. Vcr. f. Naturk. 27 and 28: 
1-99. 1873 and 1874. 

Under the genus Kxoascus describes a new variety, E. bullaliis (Berk) Fkl. 
var. cratacf/i F’kl. t)n leaves of Crataegus oxyacantha L., and two now species, 
E. nlmi Fkl. on under .suit's of leaves of Ulmus earnpcslris L. and E. helulae 
Fkl. on leaves of Betuln alba. L. 

18. Thumen, F. von. Fine neuc Protomyces species. Hedwigia IS: 97-98. 
1874. 

This note concerning another fungus mentions the collection of a form on 
leaves of Popalns pyi'amidalis (P. alba L. var. pyra^nidalis Bunge) and P. 
nigra L. closely resembling Exoascim alni de By. and here named without de- 
scriplion E populi Thrn 

19. Magntts, P. Kurze nofiz iilu'r Prott>myces pa(‘hydermus. Hedwigia 
13: 113-114. 1874. 

States that the fungus called Exoascus populi by von Thiimen is Taphrina 
auna Fr. 

20. Thumen, F. von. Nochrnals Protomyces pachydermus. Hedwigia 13: 
149. 1874. 

Objects that Magnus has not seen hi.s Exoasciis populi nor a description of 
it, and that even if it prove.s identical with Taphrina aiirro PV. the genu.s name 
Taphrina has not been recognized by most mycologists and is unsuitable for a 
fungus, having been previously used for *‘Pili degenerati.’^ Prefers to recognize 
the genus Exoascus for oight-siiored forms and Ascomyces for many-spored 
forms, thus following Fuckel. 

21. Magnus, P. Ascomyces Tosquinetii Westendorp. Hedwigia IS: 135- 
136. 1874. 

Decides that this fungus has no mycelium, each ascirs, a plant by itself, 
arising in and growing out from an epidermal cell of the host. The genus 
Ascomyces is quite distinct from Exoascus in which the asci arise from a sub- 
(uiticular hymenium. 'Taphrina aurea also lacks mycelium, but the roots of the 
asci are between the epidermal cells. Another Taphrina is mentioned as oc¬ 
curring on fruits of Populus tremula L. and P. alba L. In this fungus the 
bases of the asci are inserted even farther between the epidermal cells. 

The form on fruits of Populus is perhaps the species later described (56) as 
T. rhizophora Johans. The genus Taphrina is thus distinguished from the 
other two genera by the origin of the asci and by the fact that in Taphrina 
the asci are many-spored. 

22. Magnus, P. Eine bemorkung zu Exoascus populi Thm. Hedwigia 14 : 
1-3. 1876. 
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Having seen a specimen of von Thiimen^s Exoascus pcypuli decides that it is 
Taphrina aurea Ft. States that it is uncertain whether the genus Ascomyces 
(as erected by Desmazieres and Montagne) will eventually prove to be dis¬ 
tinct from Taphrina. If it does not, the alder fungus, A. tosquinetii, represents 
a true genus type, and in that event Magnus proposes the genus name Endo- 
ascus. 

23. Maonus, P. Zur Naturgeschichte der Taphrina aurea Pers. Hodwigia 
14 : 97-98. 1875. 

States that asci of T. aurea arise from a richly branched mycelium which 
grows between epidermal cells. Nearly every cell of this mycelium bears an 
ascus, leaving only rarely sterile cells between asci. 

24. SoROKiNB, N. (Juelques mots sur TAscomyccs polysporus. Ann. d. Sci, 
Nat. 6e ser. Botanique. 4* 72. 1876. 

Distinguishes three genera, Exoascus with intercellular mycelium, Taphrina 
with subcuticular mycelium, Ascomyces with no mycelium. 

Describes a new species, Aacomyccs polysporus Sorok. on leaves of Acer 
tataricum L. 

25. Berkeley, M. J., and C. E. Broome. Notices of British Fungi. Ann. 
and Mag. Nat. Hist. 17: 129-145. 1876. 

Mentions (p. 144), with meager description, a new species, Ascomyces alni 
Berk, and Br., deforming the female catkins of alder. 

Nothing is given which would distinguish this fungus from the fungus pre¬ 
viously collected by Kiihn (16) and ascribed to “Exoascus alnitorqua Tul.” 
As Tulasne s Taphrina alntinrqua is a renaming of Ascomyces tosquinefh West- 
end., both Kuhn’s and Berkeley’s fungi belong to T. tosqmneti (Westend.) 
Tul, The first real separation of the form on catkins from that on leaves was 
made by Sadt'beck (61). It was renamed by Magnus (70) Taphrina alni-incanae 
(Kiihn) Magn. 

Berkeley also mentions the occurrence on sloe of “A. pruni (Fkl.) Berk, 
and Br.” 

26. Cooke, M, C. Ravenel’s American Fungi. Grevillea 6: 129-146. 1878. 

Describes as new Ascomyces quercus Cke. on leaves of Quercus cinerea 

Michx., from South Carolina. 

There is nothing to distinguish this fungus from T. caendescens and it was 
later so called by Robinson (55) and by Farlow (59). 

27. Farlow, W. G. List of fungi found in the vicinity of Boston. Bussey 
Institute Bull. S: 224-252. 1878. 

Mentions the occurrence near Boston of Taphrina aurea Fr. on catkins of 
PopuLus grandideniata Michx., and T. alnitorqua Tul. on catkins of Alnus. 

28. Rathay, E. Ueber die von Exoascusarten hervorgerufenen degenera- 
tionen der laubtriehe ciniger Ainygdaleen. Sitzungsber. d. Math. Naturw. Cl. 
d. K. Acad. d. Wiss. 77: 67-82. 1878. 

Gives an account of careful studies which show that the mycelium of 
Taphrina pruni is not perennial. 

Describes a new form on almond very similar to T. deformans. Does not 
distinguish it from the latter. 
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29. Cooke, M. C., and H. W. Harkness. Californian fungi. Grevillea 9: 
6-9, 1880. 

Gives a meager description of a new fungus, Ascomyces fulgens Cke. and 
Hark, on leaves of Arctostaphylos pungens HBK. 

The asci are reported to be dissolved and there is nothing to indicate that 
the fungus belongs to the Taphrinales. It was later pronounced by Harkness 
(California Acad. Sci. Bull. 1 * 256-268, 1886) to be an “aphidian gall,” and was 
excluded from the genus by Giesenhagen (94). 

30. Frank, A. Die krankheiten der pflanzen. Breslau. 1880. pp. 521-524. 

Gives descriptions of the following: Ascomyces tosquinctii Westend. 

{Taphrimi almtorgm Tub, Exaoscus alni de By.), on Alnus glutinosa Medic., 
A. hullatus on Crataegus oxyacantha L., Taphrina aurea Fr. on Pojmlus nigra 
L., Exoascus pruni Fkl. on Prunus domestica L., P. spinosa L., and P. padus 
L, E. deformans Fkl. on peach. T. aurea is described as having asci with stalk 
cells. 

Characterizes three genera as follows: 

1. Ascomyces. No mycelium, each plant consisting of an ascus in the 
host epidermal cell, eight spores in an ascus, increasing by budding. 

2. Taphrina. Again each plant is an ascus, but possesses a simple my¬ 
celium, developing between the epidermal cells of the host. Each 
ascus has numerous spores. 

3. Exoascus. Mycelium well developed, intercellular. Each ascus has 
6 to 8 spores. 

31. Rathay, E. Vorluufige mittheilung iiber die hexenbesen der kirsch- 
baumc und liber F]xoascus Wiesneri Rathay. Oesterreich Bot. Zeiischr. 30: 
225. 1880. 

The fungus causing witches’ broom of cherry previously known as Exoascus 
deformans var. ceras-i Fkl. is specifically distinct and is therefore renamed 
Exoascus wiesneri Rathay. 0<;curs on Pmnus avium L., P. errnsus L., and P. 
chamaecerasus Jacq. (P. fruiicosa Pall.) Its mycelium is perennial in the 
diseased branches. 

32. Thumen, F. von. Diagnosen zu Thumens Mycotheca Universalis 
Centur. XIII bis XV. Flora 63 : 312-322, 323-332. 1880. 

No. 1366 (issued 1879) is Exoascus alni de By. var. strobilinus Thm. on 
catkins of Alnus. 

33. Thumen, F. von. Zwei neue blattbcwohnende Ascomyceten der flora 
von Wien. Verhandl. d. k. k, Zool.-Bot. Ges. in Wien. ^9 : 523-524. 1880. 

Describes as new Ascomyces alutaceus Thm. on leaves of Quercus pubescens 
Willd. This fungus is apparently identical with T. caerulescens and was re¬ 
duced to synonymy by Giesenhagen (94). 

34. Saccardo, P. a. Fungi novi ex herbario professoris doct. P. Magnus 
Berolinensis. Michelia 1: 117-132. 1880. 

Describes as a doubtful species Taphrina candicans Sacc. on Teucrium 
chamaedrys L. This fungus was apparently never recognized as a Taphrina by 
later authors and it was excluded from the genus by Giesenhagen (94). 

35. RoeTBUP, E. Mykologische Notizen. Bot. Centralbl. 6: 153-154. 1881. 
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Names a new species, Exoas^cus carpini Rostr., causing witches’ brooms of 
Carpinus be lulus L., but gives no description beyond that of the effect on the 
host. 

36. Sadbbeck, R. Beobachtungen und untersuchungen uber die pilzvegeta- 
tion in der umgegond von Hamburg. Festschrift, scitens der botanischen gesell- 
schaft zu Hamburg Sr. Magnificcnz Herm Burgermeistcr Dr. Kirchenpauer zur 
feier seines fimfzig-jiihrigen Doctor-Jubilaums gewidmet. Hamburg 1881. 

Nott's on Asnmiyccs tosqmncHi Westond., on a summer form of this causing 
white spots on leaves of Aluus glutmosa Medic., on a form attacking the female 
catkins of the same, on a similar form on Betula alba L., and on Ascomycea 
bullaius B(Tk. on Crataegus sp. Describes budding of spores of A, tosquineiii 
in water and sugar solutions and production of minute amounts of alcohol by 
budding spores. 

37. Rathay, E. ITier die hexenbesen dor kirschbhume and iiber I^lxoascus 
wiesneri n sp. Sitzungsber. d. k. Acad. d. Wks. Math-naturw. Classe. 83: 
267-288. 1881. 

Reports perennial mycelium for E. wivsnirri Rathay, causing witches’ brooms 
of Pnmus avium L., P. charnaeceiosuf^ Jacep, P. cernsus L , but maintains that 
E. dejormans and E. pruni do not posse.sa ))erennial mycelium. This is one of 
his reasons for considering the form on cht'rry a distinct species, 

38. Rosntup, E. Sygdomme hos skovtraerne, foraarsagedo af ikke-riistagtige 
snyliesvampe. II Lovtraeer Tidsskr. for Skovbrug. 4*113-206. 1881. 

Characterizes Ascomyc(\s lus lacking mycelium, and having cighi-spored asci, 
Taphrina as also without mycelium, but having many-spored asci, Exoascus as 
having interccdlular mycelium with eight-.spored asci. Mentions Ascomyces 
iasquiiietii We‘<lend. as attacking the fruits as well as the leaves of Ahtus 
qluiivosa Medic. States tliat the form has been previously named A. toS” 
quiveli var. stwbilhia Thin, by vonThiimen in Mycothcca unin rsahs. 

The date (1879) of vonThiiraen’s name for the fungus on alder fruits is 
later than that of Kuhn's (16) var. ahii-incaunc. 

39. KuT80Mnx>Piux)S; D. Beitrag zur kenutniss der Exoascus dor kirsefr- 
baumc. Sitzungsber. d. Phys-Med. Soc. zu Erlangen. 15: 1-11. 1882. 

Reports perennial mycelium for the fungus causing witches’ broom of cherry. 
States that this fungus should not be called E. unesmri since it had already 
been recognized as distinct by Fuckel (15) under the name E. cerad, 

Fuckel made this fungus a variety: E. dejormans cerad, 

40. Sadejbkck, R. Ueber die entwickelungsgeschichte der pilzgattung Exo¬ 
ascus und die durch einige arten der letzteren verursachten baumkrankheiten. 
Bot. Centralbl. 12: 179-181. 1882. 

Distinguishes two spe(;ie.s on leaves of alder (Alnm glutmosa Medic and A, 
incana Willd.): one, which he calls Exoascus alni, affecting whole shoot-sys¬ 
tems in the spring but later on causing separate spots on the leaves, and another, 
which he leaves unnamed, causing yellow spots on the under sides of leaves, 
and having asci filled with yellow protoplasm like those of E. populi {Taph¬ 
rina aurea). 
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Describes the formation of ascogenous cells and elongation of asci by E, 
alni and other species, also the presence of sterile cells (which later die) among 
the ascogcnous cells of the former. Reports perenmal mycelium as occurring 
in the one-year twigs in the case of E. bullatus and in older parts in the case 
of forms causing witches’ brooms, such as E, carpini. Reports successful in¬ 
oculation of pear leaves with spores of E. buUaluH and of alder leaves with E. 
alru. In the latter case observed penetration. Objects to Magnus’ use of the 
name Ascomyces for the alder parasite. 

41. Sacx^ardo, P. a. Fungi gallici, Series II. Michelia 2: 39-135. 1882. 

Describes (p 86, No. 727) a new species, Exoascus canipofins Sacc. on leaves 
of Ulmus campcslris L. 

This fungus is synonymous with Taphrina ulrni (Fkl.) Sadeb. according to 
Sadebeck (80) and Giesenhagen (94). 

42. Saccakdo, P. a. Fungi Dalmatici Pauci. Michelia 2: 150-153. 1882. 

Describes Asratnycts olutacms Tlim. in litt. on leaves of Q^u^rcus^ robor L. 

This fungus had previously been described by von Tliumen (33). 

43 Hosthtip, K. Fortsatt(' undersdgelser over snylbvsvampes angreb paa 
sko\ traf rne. Tidsskr. for Skovbrug. 6'; 199-300. 1883. 

D('scrib('s a new sp(‘Ci(‘s, Taphrina betuhna Rostr. on Bctula alba Ti., and 
B. odorata Bechst. 

44. Farlow, W. G. Notes on some species in the third and elexenth cen¬ 
turies of Ellis’ North American Fungi. Proc. Amcr. Acad. Arts and Sci. 18: 
65-85. 1883. 

M('ntions Ascomycf^s tonquinetu and Taphrina aurra. Describes a new 
species, Taphrina flnva Farlow on Bctula alba L. Following Magnus dis¬ 
tinguishes Taphrina as having subcuticular mycelium and polysporic asci with 
rootlike extremities between epidermal cells, and Exoascus wdth intercelliilar 
mycelium and 8-spored asci. T. flana, however, has some subepidermal 
mycelium. 

Mentions, also, forms on Pmnui^ serotina Ehrh. (which he thinks may be 
E. prvm) on Potcntilla canadcih^i^ L., and on Rhiis copallina L. (This, he 
believes, may be a variety of E, deformans) The fungus here called by Far- 
low Taphrbia aurea occurred on carpels and was later iironounced by Sadebeck 
(73) to be T. johansomi. 

45. Peck, C. H. Report of the Botanist. New York State Mus. Nat. Hist. 
Ann. Rept. 33: 17-72. 1883. 

R('ports occurrence of ‘‘Exoascus priini” on fruits of Primiui pnmila L. and 
P. americana Marsh. This is apparently the first report of the fungus later 
(80) described as Exoascus communis Sadeb. 

46. Trelease, W. Preliminary list of the parasitic fungi of Wisconsin. Trans. 
Wisconsin Acad. Sci. 6: 106-144. 1884. 

Records the occurrence of Exoascus pruni Fkl. on fruits and of Ascomyces 
caerulcscens Mont, and Desm. on Quescus coccinm Muensch. and Q. rubra L. 
These are new hosts for T. caerulescens, 

47. Sadebeck, R. Untersuchungen iiber die pilzgattung Exoascus und die 
durch dieselbe um Hamburg hervorgerufenen baumkrankheiten. Jahrb. d. 
Hamburg. Wissensch. Anst. 1: 93-124. 1884. 
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This paper contains a monographic account of the species known to date, 
including new species. Only the genus Exoascus is recognized, but in sub¬ 
dividing the genus certain characters are used which were later made the basis 
(80) of separating Exoascus and Taphrina. 

The following is a condensed summarj" of Sadebeck’s classification. 

A. Mycelium perennial within shoots, fertile hyphae completely used up in 

the formation of asci, stalk cells present. 

1. Exoascus imini Fkl. 

2. E. bvllatus (Berk. & Br.) Fkl. 

3. E. insititiae Sadeb. (A new si)ecies.) 

4. E. dejormans (Berk.) Fkl. 

B. Mycelium perennial beneath cuticle and confined to that location. 

a. Fertile hyphae completely used up in formation of asci. 

a. a. Ascus with stalk cell. 

5. E. alnitorquus (Tul.) Sadeb. 

6. E. iurgidxis Sadeb. (A new species.) 

7. E. flamLs Sadc'b. (A new species.) 

8. E. hetulae Fkl. 

b. b. Ascus lacking a stalk cell. 

9. E, aureus (Pers.) Sadeb. 

10. E, cocrulescens (Desm. and Mont.) Sadeb. 

11. E. carpini Rostr. 

b. Not all of the fertile hyphae used in the formation of asci, the 
latter consequently more or less scattered. 

12. E. epiphyUm Sadeb. (A new species.) 

13. E. lUmi Fkl. 

Of the new species described E. alniiorqxms^ on female catkins of Alnus 
glutinosa Medic, and A. incana Willd., and on twigs and leaves of A. glutinosa 
X incana Krause (A hybrida A. Br.), is split off from the species previously 
known as Ascoinycvs tosquinelii Westend {Exoascus alni de By.); E. ftavm 
(also considered to have been included in the foregoing) causes yellow spots on 
leaves of Alnus glutinosa, and its asci have yellow contents; E. epiphyllus 
swells and curls the leaves of Alnus incana; E. insititiae, causing witches’ broom 
on Primus insxtiiia L., is perhaps a form previously considered to belong to E. 
pruni; and E. turgidus seems to be a renaming of T, betvlina Rostrup. 

In this paper Sadebeck also gives a circumstantial account of the occurrence 
and development of perennial mycelium in E. ednitorquus {T. tosquinelii), the 
cultivation of this form in artificial media, successful inoculations and observa^* 
tion of penetration (the germ tube entering the radial wall between two epi¬ 
dermal cells). He also figures nuclear division in a young ascus. 

E. ulmi is also stated to have perennial mycelium, a statement which Sade¬ 
beck (80) later retracts. 

48. Fisch, C, Ueber die pilzgattung Ascomyces. Bot. Zeit. iS : 34-39, 49- 
59. 1885. 


!, This is essentially a new species since T. olnitorqua Tul. and E. alni de By had 
I previously recognised as distinct from T. toaqwnetit 
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Using the genus name Ascomyces in the sense of Magnus (21), i.e.: for 
forms lacking mycelium, Fisch renames Aacomyccs tosquinetii Westcnd. as A. 
endogenus Fisch. This is done because the name A tosquinctn has been ap¬ 
plied to several species, Sadebeck having described three species from alder. 
A. endogeniLS is stated to have no mycelium, the ascus being developed within 
an epidermal cell of the host. 

Infection was obtained when spores were sown on leaves in plum decoction. 
Penetration is figured and shows what was long interpreted as production of a 
secondary spore or appressorium, but may possibly be a case of copulation of 
conidia such as was reported much later by Wieben (176) for Taphrina epi-- 
phylla. Fisch’s fungus, however, must have been either T. tosquirudii or T. 
sad^cbeckii since the host was Almm glutiyiofin Copulation of conidia has not 
been reported for these species. Fisch also reports having produced infection 
with Exoascus epiphyllus (T. epiphylla) and having seen penetration. 

A. endogenm and E. vplphyRua are said to occur on the same host, but never 
on the same shoot. 

49. Fisch, E. Uebor Exoascus aceris Linh. Bot. Centralbl. 22: 126-127. 
1885. 

Besides the fungus described by Sorokine (24) as Ascomyeva polysrporus on 
Acer tataricum L. there is another on the same host, distributed by Linhart in 
Fungi Hungarici. This is descTibed as Exoascus accris Linh. It btdongs to 
those forms in which the subcuticular mycelium all divides up into ascus- 
prodiicing cells, leaving no sterile members between. 

These two fungi arc considered to be the same species, T. polyspora (Sorok.) 
Johans, by Johanson (52), Sadebeck (73), and Giesemhagen (94). 

50. Rostkup, E. Om noglc of Snyltesvampc foraarsagede hos blomster 
planter. Bot. Tidsskr. 14 ; 230-243. 1^. 

Names, without description, a new siiccies, Taphrina umbcUijerarum Rostr. 
on Heracleum sphondylium L., and Peucedanum palusire Much. This fungus 
was subsequently removed from the Taphrinaceae by Juel (114), and placed in 
the genus Taphridium of the Protomycetaccac. 

Also describes a new species, Taphrina tormentillae Rostr. on Tormentilla 
erecta {Potentilla silvestris Neck.). This fungus was mentioned, though not 
described, by Farlow (44). For this reason it was named by Johanson (52) 
Taphrina poteniillae (Farl.) Johans. 

61. Peck, C. H. Report of the Botanist. New York State Mus. Nat. Hist. 
Ann. Rept. 39 : 30-73. 1886. 

Describes a new species, Ascomyces extensus Pk., on leaves of Quercus mac- 
rocarpa Michx. This fungus was later referred by Farlow (59) to Taphrina 
caerulesceris (Mont, and Dsm.) Tul. 

62. Johanson, C. J. Om svampsliigtet Taphrina och dithorandc svenska 
arter. Ofvers of Kongl. Svensk. Vetensk. Akad. Forhandl. 1886 : 29-47. 1886. 

On the basis of priority unites all species of Taphrina, Exoascus, and As¬ 
comyces into one genus, Taphrina. Describes as new Taphrina nana Johans, 
on Betula nana L., T, sadebcckii Johans, on Alnus glutinosa Medic., T. sade- 
beckii var. borealis Johans, on Alnus incana Willd. in lower alpine regions, T. 
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camea Johans, on Bctula odorata Bechst,, B, nana L., and B, intermedia 
Thomas. Notes occurrence in Sweden and Denmark of 7\ potentillae (Far- 
low) Johans, on Potentilln lormentilla L., and P. gcoides L. Gives a descrip¬ 
tion of Taphrina polyspora Sorok. as it occurs on Acer tatnricum L. in Sweden, 
and states that its asci agree in form and size with those of Exoascus aceris 
Linh. 

T, mdeberkii Johans, is a renaming of Exonaciui flavus Sadeb., the latter 
species name having been preempted by Farlow (44). 

53. Sadebeck, K. Ueber die im ascus der Elxoasceen stattfindende en- 
twickelung dor inhali^smassen. Sitzimgsbcr. d. Ges. f. Bot. in Hamburg. Bot. 
Centralbl. 26: 123-125. 1886. 

Describes ascus formation in Exoasnia flavm Sadeb. (Taphrina sadpheckii 
Johans.) and E. alrdforqmis (Tul.) Sadeb. A globose uninucleate ascogenous 
cell elongates to a cjdinder, its nucleus divides by initosi.s, a septum between 
these two nuclei cuts off the stalk cell, the ascus-nuclcus then divides rapidly 
to form 2, 4, and 8 nuclei, around these the spores form. 

64. Meehan, T. Formation of ciow’a nest branches in the cherry tree. 
Acad. Nat. Sci. Philadelphia Proc ISSd: 273-274. 1887. 

Reports witches’ brooms on “wild cherry” (species not named) due to a 
fungus identified by Farlow as Exoaftcim Wihneri (sic). 

55. Robinson, B. L. Notes on the genus Taphrina. Ann. Bot. 1: 163-176, 
1887. 

AgreOsS with Sadebeck (47) that a single genus should be recognized, but 
with Johanson (52) I hat it should be called Taphrina. Gives the following list 
of siiecies known to occur in Ameiica: Taphrina priini (Fkl.) Tub, T. 
dejormarn (Berk) Tub, 7\ purpnrnscejnt Robinson, 2’. potentillae (Farb) 
Johans., T. flava Farl, T. hlnUorqua Tub, 2’. caerulescem (Mont, and Desm.) 
Tub 

T. pmni is known to occur commonly on Primus domestica L. A closely 
similar and probably identical form occurs on fmits of P. maritima Wang., P, 
virginiann L,, and P. seraiina Ehrh. A form resembling T. deformans has 
been observed on leaves of cherry (sec 54) and on leaves and twigs of P, 
scrotum. The new species, T. purpurascnis, occurs on leaves of Rhus copallina 
L. T. flava occurs on Betulo alba L. var, popidifolia Spach., and B, papyracea 
Ait. T. alnitorqm occurs on alder catkins, but has not been found on leaves. 
T. aurea atTects catkins of Popidus grandidintata Michx. Ascomyccs quercus 
Cke. (26) is synonymous with T, caerulcscens. 

56. Johansen, C. L. Studier dfver svampslagtct Taphrina. Bihang till 
Kongb Svensk. Vetensk. Akad. Handlingar IS: 3-28. 1887. 

This paper reports careful investigations which show that T. camea Johans, 
and T. sadebcckn Johans, do not posseas perennial mycelium. T. hetvlae Fkb, 
though not investigated; is probably similar in this respect. These forms are in 
contrast to T, behdina Rostr., T. alnitorqm Tub, and T. borealis Johans., whose 
mycelium is perennial in the buds of the host. It is suggested that in both 
perennating and non-perennating forms new infections arise from over-winter¬ 
ing bud conidia. New species described are: Taphrina alpina Johans, on 
Betula nana L., T. bacteriosperma Johans, on the same host, and T. rhizophora 
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Johans, on PopuTus alba L., and P. tremula L. Descriptions are also given of 
filicyina Rostr. on Polyatichum s'lnnulosum {Aspidium spinulomm) (0. F. 
Miill) Sw., of T, aurea Fries, and T. rhizopkora Johans. This is the first care¬ 
ful description of T, aurea, (Sadebeck’s 147] description was based on the 
form occurring on the fruits and this, as will be seen, is T. rhizophora.) It is 
pointed out that the ascus of this fungus is provided with a stalk cell, a fact 
not previously recognized except by Frank (30). Tlie new species, T. rhizo^ 
phora, is distinguished from the pre^ceding by lack of a stalk cell and by a 
narrowed basal portion of the ascus extending inward between epidermal cells 
of the host. T, aurea occurs on leaves of Populuit nigra L. and P. pyramidalis 
(P. alba L. var, pyramkkilis Bunge.), while T. rhizophora deforms fruits of P. 
alba L. and P. tremula L. The latter species occurs in North America on 
fruits of P, tremuloides Michx. (Ellis and Everhart, North America Fungi, 
No. 1885). T. sodebrekii Johans, var. borealis Johans, is raised to specific rank, 
becoming T, borealis Johans. A table is presented showing the world distribu¬ 
tion of the 21 Swedish species, together with a discussion of this distribution 
and of the antiquity of certain species. T. bacteriosperma is thought to be 
very old. 

The species on P. tremuloides was later referred by Patterson (92) and 
Sadebcck (93) to Taphruia johansonii Sadeb. 

57. Knowles, E. L. The *‘curl” of peach leaves: a study of the abnormal 
structure induced by Exoascus deformans. Bot. Gaz. 12: 261-218. 1887. 

A description of the histological changes induced in the peach leaf by 
Taphrina deformans. 

58. Peck, C. H. Report of the Botanist. New York State Mus. Nat. Hist. 
Ann. Rept. 40: 39-77. 1887. 

Describes two new species, Ascomyces letifer Pk. on leaves of Acer spicatum 
Lam., and A. rubrobrunneus Pk. on leaves of Quercus rubra L. 

59. Farlow, W. G. a provisional host-index of the fungi of the United 
States. Cambridge, 1888. 

Gives a list with synonyms of all American species of Taphrina (Ascomyces, 
Exoascus) so far known. Taphrina alnitorqua auct. Amer. on catkins of Alnits 
incana Willd. and A. rubra Bong, is referred to 7\ alni-incanae (Kiihn) Mag¬ 
nus, and T. aurea auct. Amer. on fruits of Pojmlus fremontii Watson, P. 
gi andidentala Michx., P. pyramidalis Roz., and P. tremuloides Michx. to T. 
rhizophora Johans. Ascomyces quercus Cke. on Qucrcus alba L., Q. cinerea 
Michx., Q. coccinca Wang., Q. dougladi Hook and Am., Q. laurifoha Michx., 
and Ascomyces exiensus Pk., on Q. macrocarpa Michx. arc referred to Taphrina 
caerulescens (Mont, and Desm.) Tul. Ascomyces rubrobrunneus Pk. on 
Quercus rubra L. is recognized as a distinct species. 

60. Massalongo, C. Tiber eine neue species von Taphrina. Bot. Centralbl. 
S4 : 389-390. 1888. 

Describes a new species, Taphrina ostryae Massal., on leaves of Osirya 
carpinifolia Scop. 

61. Sajdebfxjk, R. Neue untersuchungen iiber einige krankheitsformen von 
Alnus incana und glutinosa. Sitzungsber. d. Ges. f. Bot. zu Hamburg. 4: 
90. 1888. 
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States that infection experiments have shown that E, epiphyllm Sadeb. {T. 
epiphylla [Sadeb.] Johans.) causes witches' brooms on twigs of Alnua incana. 
Claims that T. borealis Johans, is not distinct from E. epiphyllus (T. 
epiphylla). The latter species and E. alnitorqims {T. alnitorqua Tul.) may 
infect the same leaf of Alnus glutinosa Medic, and their asci may be inter¬ 
mingled. Yellow spots on leaves of Alnus are caused by E. sadcheckii (T. 
sadebcckii Johans.). Another fungus deforms the pistillate amenta of A. 
glutinosa and A. incana. This is named (without adequate description) a new 
species, Exoascus amentorum Sadeb. Its asci in form and size and in lack of 
stalk cell resemble those of Ascomyces endogenus Fisch. 

62. Tubbuf, C. von. Neue parasitlire pilze aus dem Bayerischen walde. 
3. Hexenbesen auf Alnus incana. Beitriige zur kenntniss der baumkrankeiten. 
Berlin. 1888. pp. 37-40. 

Describes and figures a witches' broom on Alnus incana Willd. as caused by 
Taphrina borealis Johanaon. 

63. Briosi, G. Elenco delle ricerche fatte al laboratorio di botanica crit- 
togamica di Pavia nci mesi settembre e ottobre 1889. Ministerio di Agricolt. 
Iiidustre, Comiuercio. Bull, di Notize agrarie. 11: 2228-2231. 1889. 

Reports a new host, Quescus cerns L., for Taphrina ccuirulesccns. 

64. Britton, N. L. Catalogue of plants found in New Jersey. Final Report 
State Geologist. 28-642. 1889, 

Mentions (p. 507) several species of Taphrina occurring in New Jersey. Of 
these T. aurca Fr. on leaves of Fopulus tremuloides Michx. is a new record 
for eastern North America The same fungus had been previously reported 
from California by Harkness (California Acad. Sci. Bull. 1. 1896) as occurring 
on P. dilatata Ait., and P. jremontii Watson. 

65. Massalongo, C. IJova species e genere Taphrina. Nuov. Giorn. Bot. 
Ital. 21: 422-423. 1889. 

Describes a new species, Taphrina oreoselini Massal. on Peucedanum 
oreosclinum Moench. This species is quite similar to T. umbellijerarum Rostr. 
found by Rostrup (50) on Ileracleum sphondylium L., and Peucedanum 
palustre Moench. 

Both these species were later placed by Juel (114) in the genus Taphridium 
of the Protomycctaceae. 

66. Mayr, H. Die waldungcn von Nordamerika, ihre holzarten, deren 
anbaufiihigkeit und forstliche werth fur Europa im allgemeinen und Deutsch¬ 
land inbesonden'. Miinchon (Rieger). 1889. 

Mentions the occurrence of a witches' broom on Quercus lobata Nee. Sug¬ 
gests the possibility of this being caused by ''Exoascus Qucrcus lobatae n. sp. 
(?)." No fungus was seen. 

67. Passerini, G. Diagnosi di funghi nuovi, Nota IV. Atti d, R. Accad. 
d. Lincei. Ser. 4. 6 : 467-470. 1889, 

Describes a new sjiccies, Exoascus aemdliae Passer, on Celtis australis L. 
Although the date on the title page is 1889, this volume of the proceedings 
must have actually been published later, since the session of the Academy at 
which this report was made was that of March, 1890, Giesenhagen (94) re¬ 
duces this fungus to synonymy as Taphrina celtis Sadeb. 
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68. Harknbss, H. W. Curled leaf. Zoe 1: 87-88. 1890. 

Describes a witches’ broom on Aesculus calijomica caused by an Ascomyces 
which may be identical with Ascomyces deformans (sic). This fungus was 
later named by Patterson (92) Exoascus acsculi (Ell. and Ev.) Patterson. 

69. Kritcii, O. Sopra un caso di deformazione (Scopazzo) dei rami dell 
^Elce. Malpighia 4* 424-430. 1890. 

Describes the effect on the host of a newly found species of Taphrina caus¬ 
ing witches’ brooms on Quercus ilex L. 

70. Maonus, P. Bemerkung liber die benennung zweier auf Alnus lebender 
Taphrina-arten. Hedwigia 29 : 23. 1890. 

In view of the work of Johanson (52) and Sadebeck (47) believes that all 
species should be placed in one genus, Taphrina. Has examined original ma¬ 
terial of Ascomyces tosquinctn Westend. and says it is identical with Taphrina 
ahntorqua Tul. and should he called T tosquinetii (Westend.) P. Magnus. 

Calls attention to the fact that Exoascus amentorum Sadeb. was first de¬ 
scribed as E. alnilorqua (Tul.) J. Kiihn, forma alni-incanae J. Kiihn in litt. 
(16), and later as E. alni de By. var. strobilinus Thm. (von Thiimen, My- 
colheca Universalis, No. 1366 1879). It should be called T. alni4ncanae (J. 

Kuhn) P. Magnus. 

71. IlosTRUP, E. Taphrinaceae Daniae. Vidonsk. Meddel. fra den Naturh. 
Foreiiing i Kijhenhavn. 1890 : 246-264. 1890. 

This paper gives descriptions, with a key for identification and a host index, 
of twenty species of Taphrina found in Denmark. 

New hosts are given as follows: for Taphrina pruni (Fkl.) Tul.— Prunus 
insititia L., for 2\ crataegi Sadeb.— Crataegus monogyna Jacq., for T. indtitiae 
Sadeb.— Prunus spinosa L., for T. aurea Fr.— Populus monilifera Ait. (P. 
deltoides Marsh.), for T. bvllata (Berk.) Tul.— Cydonia japonica Hort. 
{Chaenomcles lagenaria Koidz.). 

The following species are listed as having mycelium perennial in the twigs: 
T. pruni, T. cerasi, T. crataegi, T. deformans, T. indtitiae; the following have 
mycelium perennial in the buds: T. epiphylla, T. ulmi, T, bullata, T, tosquin^ 
eti, T. betulina. 

Two new species are described, T. githagirds Rostr. on Agrostemma githago 
L., and T. lutescens Rostr. on Lastraea thelypteris {Aspidium thelypteris (L.) 
Sw.). 

72. Titbeuf, C. von. Botanische excursionen mit den Studirenden der 
Forstwissenschaft an der Universitiit Munchen. Allgem. Forst-und Jagdzeit. 
66 : 25-33. 1890. 

The witches’ brooms on white alder were first described and figured by 
Tubeuf in 1888 (62). The fungus was named T. sadebeckii var. borealis by 
Johanson. Sadebeck has since claimed that this fungus is identical with E, 
epiphyllus (T. epiphylla). No doubt the fungi are identical, but this will 
necessitate a revision of the description of E. epiphyllus, since Sadebeck has 
not mentioned its causing witches' brooms nor its possession of perennial 
mycelium. (See 61.) 

73. Sadbsbbck, R. Kritische untersuchungen fiber die durch Taphrina-arten 
hervorgebrachten baumkrankheiten. Jahrb. d. Hamburg. Wissensch. Anst. 8: 
61-95. 1890. 
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In this paper Sadebeck disagrees with Johanson (56) and claims that 
Taphrina cornea, T. beitdae, and T. saideheckii possess perennial mycelium. 
Pointing out that strict adherence to priority would call for the use of the 
name Taphria, (since Fries in 1815 described the poplar fungus as Taphria 
populina, aurea, changing the genus name to Taphrina in 1825), he accepts 
the name Taphrina for the united genus containing all forms described as 
Taphrina, Exoascus, and Ascomyces. 

Agrees with Johanson that the species Taphrina aurea Fr. should be re¬ 
stricted to the form on leaves of Populus nigra, but does not agree that this 
fungus has a well-defined stalk cell. The form on carpels of Populus alba is 

rhizophora Johans., that on fruits of P. tremuLa is named as T. johansonii 
Sadeb. with the description given earlier (47) for Exoascus aureus {T. aurea 
Fr.). Does not know where the American form on P. tremuloides Michx. 
belongs. 

Describes successful inoculation experiments on Almis incana with asco- 
spores (unsuccessful with conidia) of T. cpiphylla and T. borealis, concluding 
that the two species are the same. Gives a revis(^d description of T. cpiphylla 
and describes a new variety of the species, T. epiphylla var. maculans Sadeb. 
causing spots on leaves of Alnus glutinosa. Infection experiments with this 
fungus did not succeed. 

The fungus which deforms fruits of Alnus incana and A. glutinosa has been 
variously known as Exoascus alnitorquus Tul. forma alm-incanae Kiihn. (16), 
Ascomyces alni Berk. & Br. (25), E. alni de By. (15), and E, alnl do By. var. 
sirobihnus Thm. (70). It was earlier (61) raised to specific rank as E. amen- 
torum Sadeb. Magnus (70) changed the name on basis of priority to T alm- 
incanae (J, Kiilin) Magnus It is now accepted as T. alni-incanae (J. Kiihn) 
Sadeb., since Magnus and other early authors made no study of the characters 
of the fungus. An amended description of T. fosquinetii (Westend ) Magnus 
is given to exclude the preceding fungus (on fruits). T, tosquincii affects 
leaves and twigs of Alnus glutinosa. The name T. Sadebeckii Johans, for the 
fungus iireviously described (47) as E. flaws Sadeb. is accepted. This fungus 
causes yellow spots on leaves of Alnus glutinosa. Description is given of a 
new species, Taphrina ccUis Sadeb. on leaves of Ccltis australui L. Tfie 
fungus on Crataegus oxyaenntha L., formerly (47) included in Taphrina 
bidlata (Berk.) Tul., is separated as a new species, T. crataegi Sadeb. Spores 
of this form caused no infection on pear leaves, while previously (40) spores 
from pear to pe»ar had caused infection. The diagnosis here given for T. 
crataegi is that formerly (47) used for T. Indlata. Taphrina bullata as it 
occurs on pear is now redescribod. Dimensions of asci are different from those 
given by Tulasne (14), since he employed only dried material. Due to the 
shrinkage of asci in this species fresh material or material preserved in alcohol 
is necessary. 

A new species, T. minor Sadeb. occurring on Prunus chamaecerasus Jacq., 
is described. 

Taphrina deformans (Berk.) Fkl. is restricted to the form on peach and 
perhaps the form on Prunus armeniaca L. A description is given. 

The fungus causing witches’ brooms on Prunus avium L. and P. cerasus L., 
formerly known (15) as a variety of T. deformans, is raised to specific rank, 
becoming T. cerasi (Fkl.) Sadeb. 
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Taphrina insititiae Sadeb,, heretofore known as causing twig and leaf de¬ 
formations on Prunus insititia L., is now recognized as affecting in the same 
manner P. domestica L. 

Taphrina pruni (Fkl.) Tul. is described and stated to occur on fruits of the 
following: Prunus domestica L., P. padm L., and P. virffiniana L. 

A new species, T. jarlowi Sadeb. is described as occurring on fruits of 
Prunus serotina Ehrh. in North America. 

Two lists are given of the 32 known species of Taphrina, one on the basis 
of hosts affected, the other on the basis of possible relationships in the genus. 
In this second list the species are arranged in the following groups: 

I. Ascogenous layer subcuticular. 

A. Possessing perennial mycelium. 

B. Lacking perennial mycelium. 

II. Ascogenous cells intercellular, between epidermal cells or deeper in host. 

74. Brefeld, O. Untersuchungen aus dem gesamtgebieie der Mycologie, 
IX. Die Hemiasci und die Ascomycctcn. Munster. 1891. 

Reports culturing in nutrient solutions the budeonidia of Taphrina rhizo- 
phora Johans, (obtained from fruits of Popidiis trcmula). States that the 
dried conidia retained their ability to germinate for many months. Similar 
results were obtained with Exoascus dejormam Berk. Suggests that the genus 
be divided into Taphrina, with 4 spores in the ascus, and Exoascus with 8. 

This is a curious suggestion, since all previous work had shown that species 
of Taphrina (or Exoascus) bore normally 8 spores in an ascus, unless by 
budding of ascospores the ascus became filled with conidia and hence were 
many-spored. 

75. Vlillemin, P. L'Exoascus kruchii sp. nov. Rev. Mycol. IS: 141-142. 
1892. 

Describes a new species, Exoascus kruchii Vuill. on Qucrcus ilex L. 

The occurrence of this fungus was previously reported by Kruch (69). 

76. Massalonco, C. Intorno alia Taphrina polyspora (Sor.) Johans., var. 
pseudoplatani. Bull. d. Soc. Bot. Ital. 1892:197-199. 1892. 

De.scribcs a new variety, Taphrina polyspora (Sor.) Johans., var. pseudo-^ 
platani Massal. on Acer pseudoplalanus L. 

77. Giesen HAGEN, K. Ucber hexenbesen an tropischen farnen. Flora 
7d; 130-156. 1892. 

From herbarium material collected in Ceylon describes two new species, 
Taphrina comu-cervi Giesenhag. on Aspidium anstatum Sw. (Polystichum 
aristaium Presl.) and T. laurcncia Giesenhag. on Ptcris quadriaurita Retz. No 
spores were present in the asci of either of these fungi. Divides Taphrina 
into two subgenera; Eutaphrina, with mycelium intercellular or subcuticular, 
and Taphrinopsis, with mycelium and asci formed within the epidermal cell 
of the host. In Eutaphrina are placed T. comu-cervi and all previously de¬ 
scribed species, in Taphrinopsis T. laurencia. 

78. Wakker, J. H. Untersuchungen fiber den einfluss parasitischer pilze auf 
ihre nahrpflanzen. Versuch einer pathologischen anatomic der pflanzcn. Jahrb. 
f. Wissensch. Botanik 54:529-548. 1892. 
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Contains a brief account of the morphological and histological changes in¬ 
duced in Prunus padus by Taphrina pruni and in Almis glutinosa by T. alni-^ 
incanae (Exoascius alnitorqum). 

79. Pammel, L. H. Notes on some fungi common during the season 1892 
at Ames, Iowa. Agric. Sci. 7:20-27. 1893. 

Mentions the occurrence of Taphrim dcjormfms on peach, pruni” on 
Prunus chicasa (P. angustifolia Marsh.), and P. armricana Marsh., and T. 
avsrea on leaves of Popxdus certinensis Dieck. (P. berohnends Dipp. [?]. Ac¬ 
cording to L. H. Bailey in Cyclopedia of Horticulture, the *‘Populus certinensk” 
grown in America may not be correctly named), and P. monihjera Ait. (P. 
Virginian a Fourg.). 

SO. Sadebi?X"k, R. Die parasitischen Exoasceen, cine monographic. Jahrb. 
d. Hamburg. Wissensch, Anat. 10:5-110. 1893. 

Objects to Brefeld’s division of the genua into Exoascus with 8 spores, and 
Taphrina with 4. From a study of Taphnna ulmi, Sadcbeck finds that many 
asci are 8-spored while others arc only 4-sporod. A similar variation in spore 
number was observed in T. hullnta, E. cpiphyllus and PJ. jnrlowi. Spore num¬ 
ber cannot be made the basis of generic distinction. 

Sadebock, however, would now divide the genus into three. Exoascus, 
Taphrina, and Magnusiella. Exoascus has perennial mycelium, deforms shoots 
as well as loavo.*^, and all of its subcuticular mycelium sejiarates without pre¬ 
vious differentiation into ascogenous cells. Taphrina lacks perennial mycelium, 
causes spots on leaves only, and its subcuticular mycelium differentiates into 
fertile' and sterile cells, the former becoming mother cells of the ascogenous 
cells, the latter degenerating. Magmusiclla forms no ascogenous layer, the 
asci arising on the ends of branches of the intercellular mycelium. 

He excludes the genus Ascomyces, which has been charactcnzcd by lack of 
mycelium, believing that Westendorp in describing A. tosquinctii, and Fisch 
with A. vndogenus, were mistaken as to lack of mycelium, and that both had 
Taphrina sadvbcckit Johans. 

The account of his previous (47) investigations showing that E. toaquimtii 
possesses perennial mycelium is repeated. It is also stated (withovit evidence) 
that mycelium of PJ. epiphyllus, E. botuhnus, PJ. turgidus, and E. carpim is 
perennial in the buds. (Later in the paper the earlier [471 statement that f. 
ulmi has perennial mycelium is corrected.) In the.se forms the mycelium grows 
from the bud-anlage into the leaves, where it develops subcuticularly. 

With E. tOfiquiHi'tii (Westend.) Sadob. observed germination of spores and 
formation of hyphae in artificial culture, but was unable to keep cultures go¬ 
ing for very long. He succeeded in obtaining infection with this fungus by 
inoculating buds and young seedlings. He corrects his former statement (47) 
that in formation of ascogenous cells by E, tosquinetii there is a differentiation 
into sterile and fertile hyphae. This statement and the accomixinying discus¬ 
sion should have referred to 7\ mdcbeckn Johans. 

By way of contrast three forms causing deformation of shoots of the host 
{E. pruni, E. rostrupianua, E, tmqmnelii) have mycelium, which is perennial 
in the twigs, and grows intercellularly in the new leaves. The forms listed 
under Taphrina do not have perennial mycelium, and these fungi never form 
hyphae in nutrient solutions. A full description is given of the manner of 
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formation of ascogenous cells in Expascus and Taphrina (see above). The 
subcuticular habit of mycelium of Taphrina, and the disappearance of the 
sterile mycelium after formation of ascogenous cells results in no mycelium 
being left in the host to become perennial. 

New species described are : Exoascus communis Sadeb. on Prmus americana 
Marsh., P. pumila L., and P. maritima Wang., and E. rostrupiamis Sadeb. on 
Prunus Hpinosa L. 

A complete host indt'x of known species, a taxonomic account of all known 
species, with full description of each one, and a table showing world distribu¬ 
tion of these species are presented. Twenty-one species of Exoascus, fourteen 
of Taphrina, and five of Magnusiella are listed. 

81. ScHROETEU, J. Die Pilze. In Cohn, F. Kryptogamenflora von Schlesicn. 
Vol. 3. pp. 8-15. 1893 

Makes two genera, Exoascus with 8-sporcd asci, and Taphria with asci be¬ 
coming many-spored by budding of the ascosjiores. (lives descriptions of 
eleven species of Exoascus, and seven species of Taphria (all of w'hich have 
been previously described) with notes of their occurrence in Silesia. 

82. HENNiN(5ft, P. Taphrina gilgii P. Hennings et Lindaii n sp., eine 
neurer parasitischer pilz der Mark. Hedwigia 156-157. 1893. 

Describes a new sjiecies, Taphrina gtlgii P. Ilenn. and Lindau, on Pnmus 
cernsma L. Distinguished from T. ceraai by its broader asci. 

83. Roumegukre, C, Fungi exsiceati praecipue gallici, LXIlIe Centuric, 
puqlioe avec le concours dc MM. Briard, F. Cavara, Eugene Niel, F. Fautrey, 
R. Ferry, L. Boudier, Lambotte, L. Quelet, C. Raoult, et L. Holland, et Ics 
Reliquiae de Balansa. Revue Mycologique 15-25. 1893. 

In this list of exsiceati No. 6228 is described as a new species, Exoascus 
marginalm Lamb and Fautr, occurring on Crataegus oxyacantha L. 

This specimen was later determined to .^how only injury due to Erineum 
mites. Sec Jaezew'ski (170 ) 

84. Massai/)nc;o, C. Nuova contribuzione alia Micologia Verone.se. Mal- 
pighia 8:97-130. 1894. 

Describes a new species, Taphrina ncrricola Massal. on Acer campestris L. 
Changes T. polyspora Sorok. var. pscudoplatam Massal. to T. acericola 
(Massal) var. pscudoplalani Massal. Also reports as ‘‘new’' ho.sts for T. 
cacrulesccns (Mont, and Desm.) Tub Quvreus cems L., Q. pcduncidata (Q, 
robur L.), Q. pubcsccns Willd. 

85. Patterson, F. W. Species of Taphrina parasitic on Populus. Bot. Gaz. 
L9:380. 1894. 

The fungus occurring in America on fruits of Populus ircrnuloides Michx. 
and Populus spp. which has been called Taphrina auiea Fr. and subsequently 
(56) (59) T. rhizophora Johans, is really T. johansonii Sadeb. T. autca, which 
occurs only on leaves, has not heretofore been observed in America. Recently 
a form differing but slightly from this last named species has been found in 
Iowa, on leaves of several species of Populus. (See 79.) 

86. Atkinson, G. F. Notes on some Exoascaceae of the United States. 
Bull. Torr. Bot. Club ;^i:372-380. 1894. 
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Presents, with notes and discussion, a list of fifteen species occurring in the 
United States. New species are: Exoascus confumis Atk., deforming fruit and 
floral envelopes of Fhunus virginiana L., E. longipes Atk. on leaves of Pruvm 
americana Marsh., E. dedpiens Atk. on leaves of Frunits americana Marsh., 
E, decipiem Atk. var. mperficialis Atk. on half grown fruits of P. americana, 
E. mirahilis Atk. on shoots of Pmmes angustifolia Marsh., buds of P. horiulana 
Bailey, and P. americana Marsh., E, mirabilis Aik. var. tortilis Atk. on fruits 
of P. angustijolia and P. americana, E. rhizipes Atk. on buds and fruit of 
Prunus triflora Roxb., E. varius Atk. on leaves of Prunus serotina L., E. 
cecidomophilus Atk. on galls formed by insect larvae on fruits of Prunus 
virginiana L., E. australis Atk. on leaves of Carpinus americana Michx. (C. 
caroliniana Walt.). 

Exoascus insititiae Sadeb. is recorded as occurring on a new host: Prunus 
pennsylvanica L. Taphrina aurea Fr. is reported on leaves of Populus mo- 
7 iilifera Ait. The species on aments of Popuhts tremuloidcs Michx. which has 
been called T. aurea has been referred by Farlow (59) to T. rhizophnra Johans. 
Material from Ithaca, New York, examined by Atkinson is said to be T. 
rhizophora (see 92). Meechan’s specimen (54) mentioned by Robinson (55) 
is reported as Exoascus cerasi (Fkl.) Sadeb. on Prunus avium L. 

87. Atkinson, G. F. Leaf curl and plum pocketjs. Cornell Univ. Agric. 
Exp. Sta. Bull. 73. 1894. 

This is an account of the prunicolous species discussed in the preceding 
paper. 

88. Coccosi, G. Ricerche sullo svillupo evolutive di duo specie nuove di 

funghi, Lagenidium papillosum ed Exoascus flavo-aureus e sul parasittismo 
della Phoma uncinulae sull Uncinula adunca Lev. Mem. d. R. Accad. d. Sci. d. 
Inst, d, Bologna. Ser. 5. 187-198. 1894. 

Describes as a new species, Exoascus flavo-aureus Cocc. on Populus pyrnm- 
idalis Roz. (P. alba L., var. pyramidalis Bunge). This fungus is distinguished 
from T. aurea Fr. by the variability of the basal portion of the ascus. This 
may be prolonged to a tapering rhizoid between the host epidermal cells. 

89. Smith, W. G. Untersuchungen der Morphologic und Anatomic der 
durch Exoasceen verursachten Spross-und blattdeformationeii. Forstlicl?. Na- 
turwiss. Zeitschr. 5:420-427, 433-465, 473-482. 1894. 

A study of the morphological and anatomical changes induced in their 
various hosts by Taphrina aurea, T. hetulae, T. camea, T. caerulescens, T, 
cerasi, T, deformans, T. epiphylla, T. insititiae, T. minor, T. polyspora, T. 
pruni, T. tosquinetii, T. turgida (or other species on Betula verrucosa), and 
Taphrina sp. on Prunus padus. 

90. Dangbakd, P. a. La reproduction sexuelle des Ascomycetes. Le Bo- 
taniste 4e ser. 4 ’21-61. 1895. 

An account of the ^cytology of Taphrina deformans. Cells of the inter¬ 
cellular mycelium and young ascogenous cells are binucleate. Nuclear fusion 
occurs in the ascogenous cell. This cell then puts forth a papilla which 
elongates to become the ascus, the fusion nucleus migrates to the center of the 
ascus and divided by three successive divisions to form the nuclei for the 
spores. A septum forms across the base of the ascus, cutting off a basal cell. 
The septum is considered of no importance. 
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91. Elusson, a. G. Taphrina acerina n. sp. Bihang t. Kongl. Svenska 
Vetenskaps-Akad. Handl. 20:Z\ 4: 3-6. 1895. 

Describes a new species, Taphrina acerina Eliass, on Acer plafanoides L. 

92. Patterson, F. W. A study of North American Parasitic Exoasceae. 
Bull. Lab. Nat. Hist. Univ. Iowa 3: 89-135. 1895. 

This is a detailed account of the sixteen American species known to date. 
Sadebeck’s classification is followed and nine species are listed under Exoascus, 
five under Taphrina and two under Magnusiclla. 

A new species is described, Exoascus aesculi (Ell. and Ev.) Patterson on 
Aesculus californica Nutt. A footnote by A. B. Seymour tells of the identifi¬ 
cation by Sad('beck of a new species on Ostrya virginica, and this fungus is 
here described by Patterson under the name Taphrina virginica Sadeb. and 
Seym. (See 93.) 

Some species and hosts new to America are recorded, and the fungus on 
Populus tremuloides Michx., P. grandidentata Michx., and P. jremontii Wat¬ 
son, previously called (56, 59) Taphrina rhizophora, is said to be T. johansonii 
Sadeb. 

Taphrina exlensa (Pk) Sacc., T. ruhrohrunnea (Pk) Sacc., T. betulina 
Rostr., and T. lethijera (Pk) Sacc. are listed as “species inquirendae.’' As- 
comyces fulgens Cke. and Hark, is excluded. 

93. Sadebbck, R. Einige neue beobachtungen und kritische bemerkungen 
fiber die Exoasceen. Bericht. d. Deutsch. Bot. Ges. 73.265-280. 1895. 

The fungus which causes yellow, swollen spots on the carpels of Populus 
tremula L. is said to be Exoascus johansonii Sadeb. This fungus also occurs 
in North America on Popidus tremuloides Michx, Whether the American 
form on Populus fremontii Watson and P. grandidentata Michx. belongs to 
this species or to E. rhizophorus Johans, cannot be decided without material. 

An account is given of the life history of E. johansonii and of the histology 
of the diseased host parts. 

Schroter’s (81) classification of the genus on the basis of spore number is 
criticised, it being pointed out that even in species with normally eight-spored 
asci the spores may multiply by budding in the young asci. 

Two new species are described: Taphrina virginica Seym, and Sadeb., oc¬ 
curring on leaves of Ostrya virginica Willd. in North America; and Mag- 
nusiella fasciculata Lagerh. and Sadeb. on leaves of Nephrodium sp. from 
South America. 

A revised classification of the family and list of species is given: 

1. Exoascus Fuckcl. 

A. Mycelium perennial in inner tissues of stems. 

2. Taphrina Fries. 

A. Mycelium and hymenium subcuticular (Eutaphrina). 

a. Fertile hyphae completely used up in formation of asci. (Nine 
species.) 

b. Fertile hyphae not completely used up in forming asci, (Three 
species.) 

B. Mycelium and hymenium within epidermal cells (Taphrinopsis). 

(One species.) 

3. Magnusiella Sadebeck. (Six species.) 



134 


The University Science Bulletin 


94. Giesenhagex, K. Die entwickelungsreihen der parasitischen Exoasceen. 
Flora W :267-361. 1895. 

In this paper Giesenhagen, who accepts Sadebeck’s genus Magnusiella but 
would unite all other forms into one genus, Taphrina, criticises attempts of 
preceding authors to subdivide this genus. Brefeld’s (74) separation into 
Exoascus with four spores is not possible because the researches of Atkinson 
(86) and Sadebeck have shown that in several species the asci may be some¬ 
times four-spored and sometimes eight-spored. Tulasne’s (14) classification, 
followed by Schroter (81) of eight-spored forms as Exoascus and many- 
spored forms as Taphrina, is also impossible, since, as shown by Sadebeck 
(73, 80), Johanson (56), and Rostrup (71), eight-spored forma may become 
many-spored by budding of the spores within the ascus. Sadebeck’s points of 
distinction between Exoascus and Taphrina are also criticised. Giesenhagcn 
does not consider the possession or lack of perennial mycelium a good basis 
of generic distinction, since it is not so used with higher plants. As to the 
further distinction used by Sadebeck, the presence or absence of sterile cells 
between the asci, he points out that in Taphrina betulao, for example, the 
mycelium being only subcuticular, such sterile cells as occur must be among 
the ascogenous cells, while in T. cerad (Sadebeck’s Exoascus), with inter¬ 
cellular mycelium, branches grow up from these sterile cells to form the suV)- 
cuticular hymenium. What this amounts to is that in the one case both the 
sterile and fertile mycelium are beneath the cuticle, in the other the sterile 
mycelium is deeper in the leaf and the fertile beneath the cuticle. These 
differences are essentially differences in life history and with old material 
might be difficult to determine. 

Sadebeck’s genua Magnusiella is like Exoascus except that branches grow 
up between epidermal cells to form asci without developing a subcuticular 
mycelium. 

A strict interpretation of the characters of Magnusiella will cause the re¬ 
moval of M. flava from that genus, since it has both a subepidermal and a sub¬ 
cuticular hymenium. This fungus thus becomes Taphrina flava Farl. 

Giesenhagen recognizes four types among the Taphrinaceae, based on the 
shape of the ascus. These are: 1. The Fihcina type with slender asci, nar¬ 
rowed above and below; 2. The Betula type, with cylindric asci, more or less 
truncate at the apex; 3. The Pruni type, with clavate or cylindric asci, often' 
rounded at the apex; 4. The Magnusiella type, with ovate or elliptic asci. 
Forty-six sr)ecies may be readily distributed among these four types. Seven 
species: T. alnidncanae, T. jahansordi, T. rhizophora, T. carpini, T. kruchii, T. 
caervlescenSf T. purpurascens, cannot be fitted into any of these types unless 
the base of the ascus is in these forms considered the equivalent of a stalk 
cell and the shape of the ascus determined from the ascus proper. It is then 
found that the first three of these species fit well into the Betula type and 
the others less perfectly'into the same type. 

Forms, within the Betula type, with or without the stalk cell are similar 
and differ only in the presence or absence of a septum in the basal part of the 
ascus. 

Further examination of the host relationships of the three types of Taph¬ 
rina reveals the following: Type 1 (Filicma) is confined to ferns. Type 2 
(Betula) to Amentiferae, Type 3 (Pruni) to Rosaceae. On basis of host- 
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relations a fourth type may be distinguished, the Aesculi type on Eucycleae. 
These four types are thought to be four evolutionary races. The Filicina race 
is considered the oldest because least related to the others. The Bctula race is 
the largest and contains groups distinguishable by presence or absence of stalk 
cell and intercclhilar or subcuticular habit of mycelium. 

A discussion of geographic distribution of known species is given and a list 
with careful descriptions of the forty-nine species of Taphrina and two of 
Magnusiella. 

Taphrina aurea may or may not have a stalk cell. Examination of her¬ 
barium material (Ellis and Everhart No. 1887) shows that T. aesculi has a 
stalk cell contraiy to the report of Patterson (92) that it has not. Patterson’s 
report of no stalk cell in the form on fruits of Alnus incana, A. scrrulata, and 
A. rubra must mean, if true, that T. alni-dncanae occurs in North America, as 
well as T. robinsoniana, or else that the latter species is, like T. aurea, varia¬ 
ble as to the possession of a stalk cell. 

The species reduced to synonymy by Giesenhagen are: Exoascus campestris 
Saec., E. acinilme Passer., E. fiavus Sadeb., E. varius Atk., Ascomyces quercus 
Cke., A. alutaccus Thm., E. aceris Linh. Species excluded are: Ascomyces 
fulgens Cke., Taphrinn candicans Sacc., and T. juglaivdis Berk. One new 
species is described, Taphrina robinsoniana Giesenhag. on fruits of Alnus 
incana Willd. in North America. (Ellis, North American Fungi No. 796.) * 

95. Sadebetk, R. Ueher das auftreten und die verbreitung einiger pflan- 
zenkrankheiten in ostlichen alpengebiete, namentlich in Tirol. Forstl. Naturw. 
Zcitschr. :82-88. 1895. 

From observations of the occurrence of Taphrina ostryae Massal. on the 
lower leaves only of large trees decides that this fungus does not possess peren¬ 
nial mycelium. 

96. Shirai, M. (On witches’ brooms of Primus pseudocerasus.) Bot. Mag. 
(Tokyo) i?: 161-164. 1895. 

In Japanese. Species diagnosis in English. Describes a new species, Taphria 
pseudocerasus Shirai, on Prunus pseudocerasus Lindl., and P. miquelliana 
Maxim. {P. mbhnlella Miq.) in Japan. 

97. Stewart, F. C. Witches’ brooms on cherry tree. New York Agric. Exp. 
Sta. Ann. Kept. 14:532-533. 1896. 

Reports the occurrence of Taphrina cerasi (Fkl.) Sadeb. on Pmnus avium 
L. on Long Island. The only previous report of this fungus in North America 
was that by Meehan (54). 

98. Sturgis, W\ C. A leaf curl of the plum. Connecticut Agric. Exp. Sta. 
Ann. Rept. 1^:183-185. 1896. 

Describes a disease of a cultivated variety of Japan plum (Prunus triflora 
Roxb.) caused by a fungus which is identified as Exoascus mirabilis Atk. 

99. Thomas, F. Ueber einige Exobasidecn und Exoasceen. Forstl. Naturw. 
Zeitschr. 6^:305-314. 1897. 

Describes a new species, Exoascus janus Thomas., on Betula verrucosa Ehrh. 
Suggests that this fungus, T. bacteriosperma Johans, and T. camca Johana,, 
may be biologic forms of a single species. 
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100. DebschaU; D. von. Ueber Exoascus deformans. Ein beitrag zur ent- 
wickelungsgeschichte des parasiten. Landw. Jahrb. 897-001. 1897. 

Reporta the occurrence of Taphrina deformans on the flower of the peach. 
Gives notes on varietal resistance of peaches to T. deformans and of plums to 
T. pruni. Reports observing infection of detached peach leaves by T. de- 
formans, the mycelium entering a stoma. 

101. ScHROTBK, J. Protodiscineae. In Engler, A., and K. Prantl., Die 
Naturlichen Pflanzenfamilicn. 1: 1:156-161. 1897. 

Gives the following classification of the family p]xoascaceae: 

1. Asci formed on the ends of branches of the intercellular mycelium. 

Magnusiella. 

2. Asci from a subcuticular hymenium. 

a. Asci eight (rarely four) spored. Exoascus. 

b. Asci becoming many-spored by budding of the spores. Taphria. 

102. Peck, C. H. Report of the Botanist. New York State Mus. Nat. 
Hist. Ann. Rept. 51 :267-312. 1898. 

Describes a new species, Exoascus unilateralis Pk. on leaves of Prunus 
wginiana L. 

103. DuGa\R, B. M. Peach leaf-curl and notes on the shot hole effect of 
peaches and plums. Cornell Univ. Agric. Exp. Sta. Bull. 164. 1899. 

An account of the peach leaf-curl disease. Spraying experiments indicate 
that infection is due to overwintering spores. 

104. Giesenhagen, K., Ueber einige pilzgallen an famen. Flora 100-109. 
1899. 

Describes a new species, Taphrina fusca Giesenhag. on Aspidium pallidum 
Lk. Also describes T. filioina Rostr. on Aspidium spinidosum (O. F. Mull) Sw. 

105. Pierce, N. B,, Peach leaf-curl: its nature and treatment. U. S. Dept. 
Agric. Div. Veg. Phys, and Path. Bull. 20. 1900. 

The classical paper on the control of peach leaf-curl and on the life history 
of Taphrina deformans. 

106. Ritzbma Bos, J. Over krulloten eu heksenbesems in de cacaoboomen 
Suriname en einige opmerkingen over heksenbesems in t’algemeen. Tijdschr. 
over Plantenziekt. 6‘:65-90. 1900. 

Describes a witches’ broom of Theohroma cacao L. from Surinam. Found a 
few asci present, but could not, on account of the state of the material, describe 
the fungus. Nevertheless names it as a new species, Exoascus theobromae 
Ritzema Bos. 

A paper by the same author in Zeitschr. f. Pflanzenkr. 11 :26-30. 1901, is 
essentially a duplication of the above. 

107. ScAUA, G. I /unghi della Sicilia Orientale e principalmente della 
regione Etnea. Atti dell. Accad. Gioenia di Scienge naturale in Catania. 
(Ser. IV.) 13: XX: 1-55. 1900. 

Reports (inter alia) occurrence of Taphrina deformans on the almond, 
Prunus communis Fritsch. 

108. Giesenhagen, K. Taphrina, Exoascus and Magnusiella. Bot. Zeit. 
50:115-142. 1901. 
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This paper reviews the earlier literature and presents an exhaustive bibliog¬ 
raphy. It also gives Giesenhagen’s final views as to the classification of the 
Exoascales. He points out that Sadebeck’s Exoascus is not the Exoascus of 
Fuckel, and would contain only half of the species described by Fuckel, the 
others falling in Sadebeck’s Taphrina. 

As an example of the way in which Sadebeck^s classification separates related 
species he cites Taphrina caerulescena, T. kmchii, T. aurea, T. johansonii, and 
T. rhizophora. According to i:aci(bcck the second, fourth, and fifth of these 
would be called Exoascus. 

Giesenhagen finds Sadebeck’s distinction with regard to sterile and fertile 
mycelium very difficult to determine without an abundance of material and 
therefore impractical as a basis of separating genera. 

He accepts the genus Magnusiella, but recognizes but one other genus, which 
on the basis of priority must be called Taphrina. 

He again compares the ascus-form of the species (including the new T. 
vestergrenii) belonging to his Filicina-race, and reiterates his former view that 
ascus-form and host-relationships form the best basis for classification within 
the genus. 

He divides Taphrina into subgcnera on the basis of his earlier classification, 
the Filicina-race becoming Taphrinopsis, the Betula-race Eutaphrina, the 
Pruni-race Euexoascus, and the Aesculi-race Sadebeckiella. 

He presents a synopsis, with chief distinguishing characters, of the forty-nine 
known species of Taphrina and five of Magnusiella, and an alphabetically 
arranged host index. In Magnusiella he includes, besides the two previously 
(93) given, M. fasciculata Lagerh. and Sadeb. on Nephrodium sp., M. luteacens 
Sadeb. on Aapidium thelypieria Roth., and M. potentillae Sadeb. on Potentilla 
ailveatria Neck., P. canadenaia L., and P. geoidea M. B. 

Giesenhagen also describes a new species, Taphrina veatergrenii Giesenhag. 
on Aapidium filix-maa Sw., and describes and figures spore-bearing asci for 
T. laurcncia. 

109. Ikbno, S. Studien fiber die sporen bildung bei Taphrina Johansoni 
Sad. Flora 55:229-231. 1901, 

Describes a form occurring on fruits of Popvlua iremvla L., var. villoaa 
Wesm. whose asci are intermediate between those of T. rhizophora Johans, 
and T. johemaonii Sadeb. On the basis of the host and the apparent lack of 
rhizoidal extensions of the base of the ascus decides to call this fungus T. 
johanaonii. Gives an account for this species of nuclear fusion in the young 
ascus, division (not by typical mitosis) of the fusion nucleus and daughter 
nuclei, and of spore formation. 

110. Jaap, O. Ein kleiner beitrag zur pilzflora von Tirol. Deutsche bot. 
Monatschr. 15:75-76. 1901. 

Names, on the authority of Magnus, a new species, Exoaacua viridia Sadeb. 
in litt. ad Magnus, occurring on Alnva viridia DC. No description is given. 
Information from Magnus is that the fungus had been collected some years 
previously by Sadebeck. 

111. Jaczewski, a. (Exoasci of Caucasus.) Bull. Jard. Imp. Bot. 5t. 
Petersburg. 1 :7-13. 1901. 
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In Russian. Lists (with description) thirty'^thrce species occurring in the 
Caucasus, Describes a new species, Exoascus confu&us Jacz. on Acer camp^ 
estris L. This name had been previously used by Atkinson (86) for a species 
occurring on Prunus virginiana L. 

112. Rghm, H. Beitrage zur Pilzflora von Sudamerika. Hedwigia 4^:141- 
170. 1901. 

Describes a new species, Taphrina randiae Rehm, on Randia sp. from Brazil. 

113. Hennings, P. Fungi costariccnses I. Beiblatt zur Hedwigia 4f-101- 
105. 1902. 

Describes a new species, Taphrina tonduziana Henn. on Pieris aculeata Sw. 

114. JuBL, H. 0. Taphridium Lagerh. and Juel, cine neue gattung der 
Protomycetacoae. Bihang t. K. Vetensk. Akad. Handl. ^:3-29. 1902. 

Removes Taphrina umbdliferarum Rostr. and T. oreoselini Massal. from 
the Taphrinaceae, placing them in the new genus Taphridium, of the Pro- 
tomycetaceae. 

115. SvENDSEN, C. J. En ny Taphrina paa Betula alpcstris. Nyt. Mag. f. 
Naturvidensk. 40.363-368. 1902. 

Describes a new species, Taphrina willeana Svends. on Be tula alpcstris Fries. 

116. VoLKART, A. Taphrina rhaetica nov. sj)Oc. und Mycosphaerella aronici 
(Fuck.). Bericht, d. d. Bot. Ges. :477-481. 1903. 

Describes a new species, Taphrina rhaetica Volk, on leaves of Crepis hlal^ 
tarioides Vill. This fungus cannot be placed in Magnusiella, since it possesses 
an hymenium. This hymenium being subepidermal is not like Taphrina. 
However, since Taphrina already includes one atypical species, T, laurencia 
Giesenhag,, in which the hymenium is found within the epidermal cells of the 
host, the new fungus is placed in that genus. Some resemblance exists be¬ 
tween this fungus and Taphridium umhellijerarum (Rostr.) Lagerh. and Juol, 
but since it has unmistakable asci, and these and the ascogenous cells are not 
multinuclcate from the beginning it cannot belong to that genus. 

117. Sadebbck, R. Einige kritische bemerkungen uber Flxoascecn. I. Ber. d. 
Deutsch. Bot. Ges. ^i:539-546. 1903. 

Decides that both Taphrina rhaetica Volk, and Magnusiella potentillae 
(Farl.) Sadeb. really belong in Exoascus. They both possess a subcpidermal 
hymenium. Although Sadcbeck (80) had previously slated that M. potentillae 
had no hymenium, he now agrees with Johanson (52) that it forms one be¬ 
neath the epidermis. 

A discussion is given of the variations in form of asci found within the 
same species. This is in refutation of Giesenhagen’s (94) claim that races of 
Taphrina distinguished on the basis of ascus-form may be correlated with 
host-races. 

A new statement is made of the generic characters of Exoascus and Taphria, 
(which he now prefers on basis of priority to Taphrina) as follows: 

Exoascus. Mycelium falls apart oidium-like. Oidia form a hymenium, and 
either directly or after further division become ascogenous cells. Mycelium 
perennial. 
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Taphria (Taphrina). Mycelium does not fall apart oidium-like. Fertile 
hyphae form, after differentiation of material, on ends and on side branches of 
mycelial threads. 

118. Ikeno, S. Die sporcnbildimK von Taphrina arten. Flora .95:1-31 1903. 

Describes a new species, Taphrina kusanoi Ikeno,, on leaves of Pasania 

CAiHpidaia Oerst. Gives an account of the cytology of this and the following 
species: T, johansoni Sadeb., T. cerasi (Fkl.) Sadeb., T. pruni (Fkl.) Tul., 
T. dejormans (Berk.) Fkl., and a new variety of the last named fungus, called 
T, deformans (Berk.) Fkl. var. armeniaca Ikeno. Describes nuclear fusion in 
ascogenous cells, division of the fusion nucleus (by mitosis in T. cerasi and 
T. pruni) to form the spore nuclei, formation of the spores with surviving 
epiplasm, and (in some cases) septation of the ascus to form a basal cell. 

119. Hennings, P. Fungi fluminensis A. cl. E. Ule collccti. Hedwigia 43: 
78-95. 1904. 

Describes a new species, Exoascus ulcanus P. Henn. on Pteris decurrens 
Presl., from Rio de Janeiro. 

120 . Sadebeck, R, Einige kritische bemerkungen liber Exoascus sebastianae 
nov. spec. Ber. d. Dcutsch Rot. Ges. 55.* 119-133. 1904. 

Describes a now species, Exoascits sebasimnae Sadeb. on Sebastiana brasili-^ 
ends (Mull.) Arg. from Brazil. An atypical species. 

121. Went, F. A. F. C. Krullotcn en versteende vruchten van de Cacao in 
Suriname. Vcrhandel. d. Koninkl. Akad. v. Wetensch. te Amsterdam. Tweede 
Sectie. 10 : 3-40. 1904. 

Reports a careful study of the witches’ broom disease of cacao previously 
described by Ritzema Bos (106). Mycelium was found but no fruiting struc¬ 
tures, and it is left uncertain whether this disease may be due to a species of 
Taphrina. 

122 . Heiniucher, E. Exoascus cerasi (Fuckel) Sadeb. als giinsliger rapriis- 
entat hexenbesen bildender pilze fiir pflanzenbiologische gruppen. Naturw. 
Zeitschr. Forst. und Landw. 3 : 344-348. 1905. 

Reports successful grafting of witches’ brooms (Taphrina cerasi (Fkl.) Tul.) 
into healthy cherr>’' trees, also the failure of Peyritsch to produce infection 
with spores. 

123. J.\AP, O. Beitriige zur Pilzflora von Mecklenberg. Ann. Mycol. 5: 
391-401. 1905. 

Lists several species. A new host, Alnus glutinosa X dicana Krause (A. 
hybrida A. Br.) is reported for Taphrina alni-incanac (Kiihn) Magn. 

124. Kubano, S. New species of Exoascaceae. Bot. Mag. (Tokyo). 19: 
1-5. 1905. 

Describes three new Japanese species: Taphrina truncicola Kus. on Prunus 
incisa Thunb., T, piri Kus. on Pyrus miyabe Sargent, and T. japonica Kus. on 
Alnus japonica S and Z. 

125. Kubano, S. Einige neue Taphrina-Arten aus Japan. Ann. M 3 T 0 I. 5." 
30-31. 1905. 

Repeats his descriptions of the three new species mentioned above. 
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126. Neqsr, F. Exoascaceae. In Hennings, P., G. Lindau, P. Lindner and 
F. Neger. Kryptogamenflora der Mark Brandenburg. 7 : 35-73. 1905. 

A comprehensive account of the family, recognizing Giesenhagen’s classifi¬ 
cation, and including a taxonomic treatment of the twenty-two species found 
in the province of Brandenburg. 

127. Yoshino, K. a list of the fungi found in the province of Higo. Bot. 
Mag. (Tokyo) 19: 199-222. 1905. (In Japanese.) 

Lists six species of Taphrina found in Japan. Of these two new species are 
named: T. hiratsukae Nishida on Onoclea sp., and T. mume Nishida on 
PrunuB armeniaca L, var. ansu Maxim. 

The descriptions of the above species are to be found in the later paper by 
Nishida (140). 

128. Bubak, F. Zweiter beitrag zur pilzflora von Montenegro. Bull, del 
Hcrbier Boissier Sor. 2, 6: 393-408, 473-488. 1906. 

Describes a new species, Taphrina moriformis Bubak on Aspidium rigidum 
Sw. 

129. Faber, F. von. Bericht fiber die pflanzenpathologische expedition nach 
Kamerun. Tropenpflanzer. 11: 755-775. 1907. 

Names a new species, Exoascus bussei v. Fab., on Theobroma cacao L. 

130. Kusano, S. a new species of Taphrina on Acer. Bot. Mag. (Tokyo) 
SI: 65-67. 1907. 

Describes a new species, EroasciLS nikkoensis Kiis. on Acer purjniraBcens Fr. 
and Sav. The ascus has a basal cell, otherwise this species seems close to A. 
lethifcT Pk. and T. polyspora (Sorok.) Johans. 

131. Faber, F. C. von. Untersuchungen fiber krankheiten des Kakaos. I. 
Uber den hexenbesen der kakaobaume in Kamerun. Arb. aus der Kaiserl. 
Biolog. Anstalt ffir Land-und Forstwirtsch. 6 : 385-395. 1908. 

Describes a new species Taphrina theobromae Fab. (see 129) causing a 
witches’ broom of Theobroma cacao L. in Kamerun. Gives an account of the 
morphology and anatomy of the witches’ broom. Believes it distinct from the 
disease of cacao described by Ritzema Bof (106) as occurring in Surinam, and 
declares the binomial Exoascus theobromae Ritzema Bos to be a nomen 
nudum. 

132. CoNNOLD, E. T. Plant galls of Great Britain. London, Adler. 1909, 
p. 117. 

Figures and describes a witches’ broom on CoryluB avellana L. as due to 
Exoascus Avellanae Con. No evidence is presented that this deformation is 
due to a fungus and the binomial was later declared by Saccardo (vol. 24, 
1301) to be a nomen nudum. 

133. JuEL, O. Om Taphrina-Arter p& Betula. Svensk. Bot Tidskr. 3: 183- 
191. 1909. 

Lists, with descriptions and some discussion of relationships, nine species of 
Taphrina occurring on Betula in Sweden. 

134. Palm, B. Taphrina andina n. sp. Svensk Bot. Tidskr. S: 192-195. 1909. 

Describes a new species, Taphrina andina Palm, on leaves of Prunua aahei- 

jolia HBK. 



Mix: The Genus Taphrina I 


141 


135. Coker, W. C. A new host and station for Exoascus filicmus ‘ (Rofitr.) 
Sacc. Mycologia B: 247. 1910. 

Reports occurrence of Taphrina fiUcina Rostr. on Dryoptens acrostichoides 
Kimtze {Polystichum acrostichoides (Michx.) Schott). 

136. Herzfeij), S. Ucber cine neue Taphrina aiif Polystichum Lonchitis. 
Oesterr. Dot. Zcitschr. f!0 : 249>254. 1910. 

Describes a now species, Taphrina wetisteimnna Horzf. on Polystichum 
lonchitis (L.) Roth. 

137. Maiiib, R. Contribution a I’ etude do la flore mvcologique dos Alpes- 
Maritimes. Champignons rocoltes a la session do Siiint-Martin«Ve.subie (1910). 
Bull. Soc. Botanique de France. 4 ser. 10: CLXVI-CLXXVI. 1910. 

Describes a new species, Taphrina viridis (8ad( b ) Maire on Alnus viridis 
DC. This fungus was previously named Exoascus mridis Sadeb. by Jaap (110) 
but no description was given. It was also distributed in Vestergren, Micro- 
mycetes Selectae Exsiccati No. 720. 1903, as Taphrina alnastri Lagerh. 

138. Thaxtbr, R. Notes on Chilean fungi. I. Bot. Gaz. 50 : 435. 1910, 

Describes a new species, Taphrina entomospora Thaxt., on Nothojagus 

antarctica Oerst. from Punta Arenas, Chile. 

139. Butler, E. J. The leaf spot of Turmeric (Taphrina maculans sp. nov.) 
Ann. Mycol. .9:36-39. 1911. 

Describes a new species, Taphrina maculans Butl. on Curcuma longa L., 
and Zingiber casurnunar Roxb, The fungus grows in the radial walls of the 
epidermal and hypodermal cells, but in the intercellular spaces of the mc'so- 
phyll. It is unique among the Taphrinaceae in possessing haustoria. 

140. Nishida, T. a contribution to the monograph of the parasitic Ex- 
oascaccae of Japan. Miyabe-Festschrift. Tokyo 1911. pp. 157-212. In Jap¬ 
anese. English Summaiy, pp. 205-212. 

Gives descriptions, with notes on occurrence of twenty-five species of 
Taphrina found in Japan, New species are a.s follow.s: Taphrina struthioptcri- 
dis Nish, on Struthiopteris germanica Willd. (Matteueda struthiopteridis 
Tod.), T. hiratsukai Nish, on Onocha sensibilis L., T. osmundac Nish, on 
Osmunda regalis L. var. ;apomca Willd., Nish, on Corylus heterophylla 

Fisch. and C. rostrata Ait. var. sieboldi Maxim., T. belulicola Nish, on Be tula 
cmianni Cham. var. nipponica Maxim., T. alni-japonicae Nish, on Alnus 
japonica S. and Z., T» mume Nish, on Prunus rnurne S. and Z., and P, 
armeniacn L. var. anzu Maxim. Species recorded on new hosts are as follows; 
T. cacrvXescens on Quercus dentata Thunb., Q. ciispula Bl., Q. grosserata Bl., 
Q, glandtdifcra Bl., Q. serrata Thunb.; Q. glaum Thunb.; T. bullata on Pyrus 
sinensis LindL; T. cerasi on Prunus psevdocerasus Lindl. var. spontanea 
Maxim., and var. sicboldii Maxim., P. miqueliana Maxim.; T. pruni on Prunus 
tomentosa Thunb., and P. incisa Thunb.; T. farloivi on Prunus ssiori Fr. 
Schm.; T. truncicola Kus. on Prunus maximowiezii Rupr. 

This list of species includes Mafrnusiella umbellijerarum (Rostr.) Sadob., 
which is actually Taphridmm umbelliferarum (Rostr.) Lagerheim and JueK 
The number of Taphrinas described is therefore twenty-four. 

141. Sydow, P., and E. J. Butler. Fungi Indiae Orientalis. III. Ann. 
Mycol. 9 : 372-421. 1911. 
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Report occurrence of Taphrina deformans (Berk.) Fkl. on peach, E, pruni 
Fkl. on fruits of Prunus padus L., T. aurea Fr. on leaves of Popidus ciliata 
Wall., T. maculans But!., on leaves of Curcuma longa L., C. amadae, C. 
angusiifolia Roxb., Zingiber casumunar Roxb., Zingiber zerumbet Roscoe. 

Describes a new species, T, rhomboidalis Syd. and Butl. on leaves of 
Pteris quadriaurita Retz. Apparently another species occurs on this host in 
Ceylon and Assam. 

142. Jlel, H. O. Beitriige zur kenntnis der gattungen Taphrina und Ex- 
obasidium. Svensk. Bot. Tidskr. 6: 353>372. 1912. 

Notes on the various species of Taphrina found on Bctula in Lapland. A 
description is given of a new sjiccies, Taphrina lapponica Juel. on Betula 
odoraia Bechst. Also a new variety, T. nana Johans, var. hyperborea Juel, on 
Ihe same host. T. bacteriosperma Johans, was found on a new host, Betula 
nana L. 

143. Laubert, R. Einige pflanzenpathologische beobachtungen. Zeitschr. 
f Pflanzenkr. 2^2: 449-454. 1912. 

Describes a witches’ broom of Prunus acida (Dum.) K. Koch, very similar 
to the one previously described by Sadebeck (73) as caused by Taphrina 
minor on Prunus cha}mccerasus Jacq. {Prtinus frutirosa Pall.). It is sug¬ 
gested that Sadebeck’s host may have been P. acida. Morphologically the 
fungus on P. acida agrees well with either 7\ minor or 7\ cerasi and it seems 
possible that these two species arc not well distinguished. 

144. KitschKE, G. Mycoflorae caucasicae novitates. Moniteur du Jard. Bot. 
Tiflis. 37; 23-27. 1913. 

Describes a new species, Exoasem cerasi-microcarpi Kuschke, on Cerasus 
microcar]Ki Boiss. (Prunus nucrocarjpa C. A. Mey.) The article is in Russian, 
but a Latin diagnosis is ^iven. 

145. Clijston, G. P. Notes on plant diseases of Connecticut. Report of 
the Station Botanist, for 1913. Connecticut Agric. Exp. Sta. Kept. 1914 Fart 
I: 1-30. 1914. 

Records a case of Taphrina deformans attacking the fniit of the peach. 

146. Sydow, H., and P. Sydow. Diagnosen ncuer philippinischer pilze. 
Ann. Mycol. 12: 545-576. 1914. 

Descnbe.s a new species, Taphrina linearis Sydow on Globha marantina L. 

147 ScHEi^LENBERo, H. C. Zur kenntnis der wintcrnihe in den zweigen 
einiger hexenbesen, Ber. d. Deutsch. Bot. Ges. 33; 11&-126. 1915. 

Notes a .‘shortening of the winter rest period in buds of witches' brooms 
caused by Taphrina cerasi and T. turgida. Believes little or no carbon assimila¬ 
tion occurs in leaves of witches’ brooms. 

148. HEiNfucHER, E. Zur frage nach dcr assimilatorischen leitungsfiihigkeit 
der hexenbesen des kirschbaumes. Ber. d. Deutsch. Bot. Ges. 33; 245-253. 
1915. 

An account of experiments which show higher osmotic pressure and more 
carbon assimilation in tissues of the cheny witches' broom {Taphrina cerasi) 
than in healthy tissues. 
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149. Schmitz, H. Some observations on witches^ brooms of cherries. Plant 
World. 19: 239-242. 1916. 

Notes higher osmotic pressure, rich food content and presence of anthocyans 
in tissues of witches’ brooms caused by Exoattcus cerad. Similar observations 
were made on a witches’ broom found on Pranus rmargiriata Walp. 

160. Dearness, J. New or noteworthy North American fungi. Mycologia 
9: 345-364. 1917. 

Describes a new species, Exoascun areris Deam. and Barth, on Acer grandi- 
dentatum Nutt. 

151. Jaap, 0. W'eitere beitriige zur pilzflora der Schweiz. Ann. Mycol. 15: 
97-124. 1917. 

Lists twelve species of Taphrina as occurring in Switzerland. Raises T. 
'polyspora Sorok. var. pseudophitam Massal. to specific rank as T. pseudo- 
plalani (Massal.) Jaap. 

152. Palm, B. Svenska Taphrinaarter. Arkiv. for Botanik. 15: 1-41. 1917. 

Describes the following new species: Tnphrhm lata Palm, T. lagerheimi 

Palm, and T. splendins Palm on Beiula odorata Bechst., T. media Palm on 
Alnus gluthiosa Medic. Raises T, betulae (Fkl.) Johans, var. auctumnalis 
Sadeb. to specific rank as T. auetumnahs (Sadeb.) Palm. Renames Exoascus 
cojxjusus Jaezewski as Taphnna javzewski Palm, since the specific name used 
by Jaezewski (111) had already been employed by Atkinson (86) for another 
fungus. Lists, with keys and descnplioms, thirty-five species as occurring in 
Sweden. 

153. Sydow, H., and P. Sydow. Beitrag zur kenntnis der pilzflora der 
Philippinen Inseln. Ann. Mycol. 15: 165-268. 1917. 

Report the occurrence in the Philippines of Taphrina maculans Butl. on 
Zingiber zerurnbet Roscoe. 

154. Sw^iNoi.E, D. B., and H. E. Morris. Plum pocket and leaf gall on 
Americana plums. Montana Agric. Exp. Sta. Bull. 123. 1918. 

An account of plum pockets caused by Taphnna communis on cultivated 
varieties of Prunus amcricana. Perennial mycelium is believed to be of rare 
occurrence. The ascospores are uninucleate but preliminary to conidium for¬ 
mation the nucleus divides to two or even several nuclei. 

155. SiEMAszKO, W. Fungi caucasici novi vel minus cogniti. Bull. Musee 
du Caucase. IS: 20-28. 1919 

Describes a new species, Taphrina struthiopteridLs Siern. on Matteuccia 
siruihiopteris Todaro. 

156. Sydow, H., and P. Sydow. Novae fungorum species. XVI. Ann. 
Mycol. 18: 154-160. 1920. 

Describe a nc'W sjiecies, Taphrina niexicana Syd. on leaves of Prunus 
microphylla Hemsl. in Mexico. 

157. JuEL, H. 0. Cyt^logische pilzstudien. II Zur kenntnis einiger Hemi- 
asceen. Nov. Act. Reg. Soc. Sci. Ifpsal. Scr 4, 5: 3-41. 1921 

This paper contains an account of the cytology of several species of 
Taphrina. 
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In T. pruni and T. roslrupiana cells of the mycelium contain two closely 
paired nuclei. The young ascus has one nucleus. The first division of this 
nucleus may be a reduction division. Two divisions follow. Spores form 
around the eight nuclei in a layer of cytoplasm next the ascus-walls, the in¬ 
terior of the ascus being empty. A small amount of epiplasm remains after 
spore formation. 

In T. cerad the empty basal cell is formed by vacuolization of the lower 
part of the chlamydospore (which is what Juel considers the ascogenous cell) 
and formation of a septum. In T. btdlata the young cells of the mycelium 
each contain several pairs of nuclei, old cells contain each one pair. 

In T. potentillae each ascus-bearing branch of the mycelium contains one 
pair of nuclei. In the widened end of this branch the nuclei fuse, the widened 
end elongates to an ascus and the fusion nucleus divides by three succe.<«sive 
divisions. In places a local subcuticular layer of ascus-fonning hyphae occurs. 

In T. alnitorqua Tul. chlamydospores arc at first binucleate, later the nuclei 
fuse. Before division of the fusion nucleus all the protoplasm enters the ascus, 
leaving the chlamydospore empty. This is then cut off by a septum to form a 
basal cell. Tlie first division of the fusion nucleus was observed. 

In T. sadebecki nuclear divisions in the ascus were not seen. Formation of 
the ascus and the basal cell occurs as in T ejyiphylla 

In T. cpiphylla young vegetative cells are binucleate. The chlamydospore 
has a thick membrane; it germinates by the rupture of this wall and the 
emergence of a thin-walled protoplast, which becomes the ascus. The empty 
chlamydospore is cut off from the ascus by a wall, thus becoming the basal cell. 
Nuclear division in the ascus was not observed. 

T. betfdim differs from the preceding in that in ascus formation the whole 
wall of the chlamydospore becomes thinner and extended. An empty basal 
cell is cut off. Three successive nuclear divisions occur in a thin layer of 
protoplasm next to the ascus wall. 

In T, camca the ascus forms as in the preceding. The chlamydospore 
empties as usual, but no wall forms and there is no separate basal cell. The 
first division of the ascus nucleus was observed. Ascospores bud within the 
ascus almost at once. In T. aurea young cells of the mycelium have each one 
pair of nuclei. An apparent telophase o^ conjugate division was observed. 
Ascogenous cells are at first binucleate, then the nuclei fuse. Division of the 
fusion nucleus may be by arnitosis. Not all of the eight nuclei may form 
spores. Spores bud almost at once. Basal cell forms as in other species, but 
it is very small and may be lacking. 

In all of the above species where nuclear division was observed it was 
mitotic, the figures being intranuclear. 

The genus Taphrina is considered by Juel to be closely allied to Taphridium 
and Protomyccs of the Protomycetaceae. The ascogenous cell (as noted 
above) is considered a chlamydospore. The basal cell of the ascus is a feature 
of some Taphrinas, the'forms lacking it are considered the more primitive. 

158. Wedbrmann, E. Taphrina reichei n. sp. ein neuer mexikanischer 
hexenbesen. Notizbl. d. Bot. Gart, und Mus. in Berlin-Dahlem. 8:221-222. 
1922. 

Describes a new species, Taphrina reichei Werd. on Prunus capollin Koebne. 
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159. Becker, J. Ein beitrag zur ziichtung der pfirische. Gartenwelt i7: 
274-275, 285-286. 1923. 

Discusses varietal susceptibility of the peach to curl. 

160. Briton-Jones, H. R. Pear leaf blister (Taphrina bullata, Tul.). 
Univ. Bristol, Agric. and Ilort. Res, Sta. Ann. Dept. 1923: 80-90. 1923. 

Reports occurrence of pear leaf blister in many localities in England in 1923. 
Attack by Taphrina predispost's pear leaves to attack by Venturia pirina 
Aderh., the cause of pear scab. Varieties of pears are listed as to susceptibil¬ 
ity to T. bullata, 

161. Cunningham, G. H. Leaf-curl, bladder plum and cherry-curl, their 
appearance, cause and control. New Zealand Jour. Agric. 26 : 85-87. 1923. 

Reports occurrence in New Zealand of Taphrina deformans, T. pruni, and 
T. minor, with discussion of their life histories and some notes as to varietal 
resistance. 

162. Kijsbahn, H. Infektionsversuche mit Taphrina tosquinetii. Ber. d. 
Deutseh. Bot. Ges. : 108-113. 1923, 

Reports cultivation in artificial media of Taphrina tosquinetii (Westend.) 
Magn., T. epiphyUa Sadeb., T. sadebeckii Johans., T. aurea Fr. and Taphrina 
sp. from Bctula pubesceus Ehrh. Inoculation experiments with T. tosquinetii 
were successful, with the other species they failed. It is concluded that T. 
tosquinetii sometimes overwinters as mycelium within the host tissues. 

163. Martin, E. M. Cytological studies of Taphrina coryli Nishida on 
Corylus americana. Trans. Wisconsin Acad. Sci., Arts, and Letters. 21: 345- 
355. 1924. 

An account of the cytology of this species. The vegetative cells and the 
young ascogenous cells are binucleate. Nuclear fusion occurs in ascogenous 
cells. The fusion nucleus divides by reduction division, a cleavage furrow and 
then a septum cuts off a basal cell from the young ascus. The basal cell and 
the ascus each receive one of the daughter nuclei, but that in the basal cell 
soon degenerates. The ascus-nucleus divides by three successive divisions to 
form the nuclei for the spores. The bud-conidia are uninucleate. 

164. Mdc, a. J. Biological and cultural studies of Exoascus deformans. 
Phytopath. U: 217-233. 1924. 

This paper reports studies of the behavior of Taphrina deformans in arti¬ 
ficial culture, successful inoculations, and experiments and observ’^ations on the 
life history of this fungus. 

165. Campbell, W. G. Note on an Exoascus disease on Prunus amygdalus 
var. amara. Trans, and Proc. Bot. Soc. Edinburgh. 29 : 2: 186-191. 1925. 

This is an account of the morphology and life history of a fungus attack¬ 
ing Prunus amygdalus Stokes (P. communis Fritsch), var. amara Hort. and 
var. dulcis Hort., also of the pathological changes induced by it in the former 
host. Evidence is presented that mycelium over-winters in the phloem. The 
fungus differs from Taphrina deformans (Berk) Fkl. in the absence of a basal 
cell of the ascus, and in size of asci and of spores. It is considered to be a 
variety of that fungus. 
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166. Eftxmiv, P. Sur TExoascus deformans (Berk.) Fuck. Compt. Rend. 
Acad. Sci. Paris 181: 1086-1087. 1926. 

This paper gives an account of the cytology of T. deformans and of the 
pathological changes induced in the host tissues. The findings are reported in 
detail in a subsequent paper (174) by the same author. 

167. Maictin, E. M. Cultural and morphological studies of some species 
of Taphrina. Phytopath. 16 : 2 : 67-76. 1925. 

Reports brief cultural studies of Taphrina johansonu T. communis, T, mira- 
bilis, T. deformans, and T. caerulescens. Claims successful inoculation on bur 
oak with T. caerulescens, 

168. Martin, G. H. Diseases of forest and shade trees, ornamental and 
miscellaneous plants in the United States in 1923. Plant Disease Reporter. 
Supplement 37. 1925. 

On pages 371-373 is an account, supplied by Dr. A. E. Jenkins, of the various 
species of Taphrina known to occur in America on Acer spp. These are: a 
species very similar to T. acericola Massal. on Acer saccharum Marsh, and A. 
nigrum Michx., an imdescribed species on A. dasycarpum Ehrh. (A. saccha-^ 
rinum L.), another on A. ruhrum L., and the previously recorded T, lethifer 
(Pk.) Sacc., and E. aceris Dearn. and Barth. 

Other notes on the occurrence of Taphrinas in America are found in this 
paper. 

169. Mix, A. J. Biological and cultural studies of Exoascus mirabilis. 
Phytopath. 16: 4; 214-232. 1925. 

Cultural studies and observations on the life history of Taphrina mirahilis 
(Atk.) Giesenhag. on Prunus angustifolia Marsh. 

170. Jaczewski, a. a. (Pocket key for the determination of fungi. Part 
first. Exoascales.) In Russian. A. A. Jaczewski Mycol. Lab. State Inst, of 
Exper. Agric. Leningrad. 1926. 

This is the latest monographic treatment of known species of Taphrina. 
The genera of Sadebeck are recognized; Exoascus, with forty-seven species, 
and Taphrina, with fifty-three. Taphrina entomospora Thaxt. is treated as the 
type of a third genus as proposed by Saccardo {22 : 765) becoming En-> 
tomospora antarctica (Thaxt.) Sacc. 

The following species, excluded by previous authors, are recognized: 
Taphrina cisd, T, fvlgens, T, exiensa, and T, flaw^urea, A variety of T, 
deformans on Prunus amygdalus is raised to specific rank as Exoascus 
amygdali Jacz. [Apparently this is not the same fungus as that described by 
Campbell (165).I Other new species are Exoascus prunuaddae Jacz. on 
Prunus acida (Dum.) Koch., E, sorbi Jacz. on Sorbus terminalis Crantz. 

The following new varieties are described: Exoascus pruni Fkl. var. padi 
Jacz. on Prunus padus L., var. divaricata Jacz. on Prunus divaricata L. {Prunus 
pissardi Carr and Cam), var. ussuriensis on Prunus ussuriensis. 

New hosts are given as follows: for T, alnidncanae, Alnus serrulata Willd.; 
for T. betvMna, Betula carpatica Waldst, and B. iortuosa Led.; for T, carpini, 
Carpinus orienialis Mill.; for T. crataegi, Crataegus sanguinea Pall.; for T, 
fUicina, Athyrium fUix^femina Roth., and Nephrodium phegopteris; for T, 
insitiiiae, Prunus divaricata Led.; for T. minor, P, microcarpa C. A. Mey.; 
for T, rhizopkora, Populus tremula x alba {P, bachofenii); for T. sadebeck, 
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Alnus tinctoria Sarg. (il. hinula Turcz.), A, incana Willd., and A. incana var. 
sibirica Spach. (A. hirsuta Turcz var. sibirica Schneid.); for T, camea, BeivXa 
tortuosa Led., and B. gmelini Bge. (B. fruticoaa Pall.); for T. ulmi, Ulmus 
suberosa Moench {U. joliacea Gilib. var. mberoaa Schneid.). 

171. OvERHOLTS, L. O. Mycological notes for 1924. Mycologia 18: 31-38. 
1926. 

Reports a species of Taphrina (somewhat different from T. lutescena) on 
Onoclea aenaibilia L. 

172. Wbdgwobth, H. H. Leaf blister of oak. Mississippi State Plant 
Board. Quart. Bull 6: 10-12. 1926. 

Reports that Taphrina caeruleacena attacks nearly all native species of oaks, 
being most severe on Quercua nigra L., and Q. rubra L., while Q. phelloa L. 
shows marked resistance. 

173. Boyce, J. S. Observations on forest pathology in Great Britain and 
Denmark. Phytopath. 17: 1-18. 1927. 

Reports finding, in Scotland, Taphrina aurea Fr. on Populua generoaa 
Henry., and P. laurifolia Ledeb., as well as on P. nigra L. 

174. Eftimiu, P. Contribution a V etude cytologique des Exoascees. Le 
Botaniste 18: 1-154. 1927. 

Species studied are Taphrina aurea Fr., T. alni4ncanae (Kiihn) Magn., T. 
bullaia (Berk.) Tul., T. deformana (Berk.) Fkl., T. betulae (Fkl.) Tul., T. 
pruni (Fkl.) Tul., T. cralaegi Sadeb., T. irmtitiae Sadeb. 

Cells of young mycelium are plurinucleate or binucleate. Ascogenous cells 
are binucleate. Fusion of nuclei occurs just before formation of asci. Asci 
arise by an outgrowth of a papilla from an ascogenous cell. This outgrowth 
breaks the cuticle and its upper two thirds becomes the ascus, while the lower 
part forms the empty basal cell. (In T. alni4ncanae there is no basal cell.) 
The ascus nucleus forms by three successive divisions the eight nuclei for the 
ascospores. The first of these divisions is a reduction division, there being four 
chromosomes in diploid and two in haploid nuclei. 

The ascospores germinate by budding within the ascus or after liberation. 
The bud receives a daughter nucleus from the mother cell, this nucleus by 
division initiates the binucleate condition in the mycelium. 

In the host the parasites induce hyperthrophy and hyperplasia of cells, ac¬ 
companied by obliteration of intercellular spaces and thickening of cell walls. 
Chloroplasts become transformed into amyloplasts. At a certain stage starch 
disappears from the cells, being probably utilized by the fungus. The spher¬ 
ical cytosomes of healthy cells become vesicular or rod-shaped and lose chro¬ 
matin. T. aurea utilizes oil drops in the host cells. 

175. Rathburn-Gravatt, A. A witches’ broom of introduced Japanese 
cherry trees. Phytopath. 17: 19-24, 1927. 

This is an account of a witches’ broom disease on Prunua lanneaiana Wilson, 
and Prunua yedoenaia Mat. growing in Washington, D. C. The fungus on P, 
yedoenaia was identified as Exoaacua ceraai (Fkl.) Sadeb. 

176. WiBBBN, M. Die infektion, die myzeluberwinterung, und die kopula- 
tion bei Exoasceen. Forsch. auf. d. Geb. d. Pflanzenkr. und d. Immun. im 
Pflanzenr. S: 139-176. 1927. 
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Reports artificial culture and successful inoculation experiments with Taph-- 
rina tosquinetii (Westend,) Magnus, T. epiphylla Sadeb., and T. deformans 
(Fkl.) Tul. Inoculations failed with T. aurea Fr., T, bullata (Berk, and Br.) 
Tul., T, crataegi Sadeb., and T. klebahni Wieben. Mycelium of T, epiphylla, 
T. toBqvmeiii, T, beixdina Rostr., T. sc^ebeckii Johans., T, bullata, and T. aurea 
is perennial and overwinters in the buds. Copulation occurs between sexually 
different conidia (the eight ascospores are of two sexes) in T, epiphylla and 
T. klebahni. The resulting cell puts forth a long spiral tube bearing a pair 
of nuclei at its tip. 

A new species is described: Taphrina klebahni Wieben on Alnus incana 
Willd. 

177. Zeller, S. M. Contribution to our knowledge of Oregon Fungi. II. 
Mycological notes for 1925. Mycologia 19: 130-143. 1927. 

Describes a new species, Exoascus pruni-suheordatae Zell, on Prunus sub- 
cordata Benth. This is considered nearly related to E. longpipes Atk. and E. 
communis Sadeb. 

178. ' Hein RICHER, E. Uber einen hexenbesen auf Cydonia japonica. Ber. 
d. Deutsch. Bot. Ges. ^6: 198-204. 1928. 

Describes a witches* broom on Cydonia japonica Hort. (Chacnomeles la- 
genaria Koidz.), which, it is believed, may be due to a Taphrina. 

179. Jankowska, K. Zewnetrzniaki polski. Mem Inst. National Polonais 
d’ Econ. Rur a’ Pulawy. 9: 182-215. 1928. 

Describes artificial cultivation of Taphrina sadebeckii Johans. Describes 
twenty-eight species occurring in Poland, four of them being reported for the 
first time. 

180. Laubert, R. Tapbrinaceae (Exoascaceac). In Sorauer, P. Handbuch 
der Pflanzenkrankheiten 2: 457-499. 5th edition. Parey. Berlin. 1928. 

A comprehensive account of the genus, including a discussion of the im¬ 
portant diseases caused by various species. A complete list of species is given^ 
with description of the most important species. 

181. Sansonb, F. Una speciale deformai^jone dei fruitti di mandorlo dovuta 
ad attaco dell* Exoascus deformans. (Berk.), Fuck. Boll. R. Staz. di Pat 
Veg. N. S. 8; 291-299. 1928. 

Description of the attack of T. deformans on the fruit of the almond. 

182. Seymour, A. B, Host index of fungi 6f North America. Cambridge^ 
Mass. 1929. 

Lists the species of Taphrina known to occur in North America. 

183. Fitzpatrick, R. E. The life history and parasitism of Taphrina de¬ 
formans. Scient. Agric. 14 : 305-326. 1934. 

Reports studies on t^e life history of the peach leaf-curl fungus, including 
time of infection, method of penetration and nuclear behavior. 

184. Koch, L. W. Studies on the overwintering of certain fungi parasitic 
and saprophytic on fruit trees. Canadian Jour, of Res. 11: 190-206. 1934. 

Reports isolation of Taphrina deformans from the surfaces of dormant 
peach buds and successful inoculations with the cultures so obtained. 
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185. PoMBRLEAU, R. Notes Bur le Taphrina ulmi Naturaliste Canadien. 
1934 : 305-308. 

Occurrence of Taphrina ulmi (Fkl.) Tul. in Quebec, presumably on Ulmus 
amerioana L. 

186. Mix, A. J. The life history of Taphrina deformans. Phytopath. 25: 
41-66. 1935. 

Reports results of several years* investigation of the peach leaf-curl disease. 

187. Fitzpatrick, R. E. Further studies on the parasitism of Taphrina de- 
f or mans. Scient. Agric. 16: 341-344. 1935. 

Studies of the effect of temperature on infection of peach leaves by Taph¬ 
rina deformans and on the subsequent development of the disease. The leaf 
is shown to become more resistant as it matures. 

188. Jenkins, A. E. An undescribed species of Taphrina on chinquapin. 
Mycologia 28 : 31-34. 1936. 

Describes a new species, Taphrina casianopsidis (Ellis and Ev.) Jenkins, on 
Castanopsts chrysophylla DC. 

189. Bataillb, M, F. Monographic des Exoascacees D’Europe. Ann de la 
Soc. Linneenne dc Lyon. 70: 121-130. 

This is a descriptive list, with keys, of species of Exoascus and Taphrina oc¬ 
curring in Europe. Several invalid species are included and nearly one third 
of the known European species omitted. 
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Tlie Genus Taphrina. II: A List of Valid Species 

A. J. MIX 

Department of Botany, Univeisitj'^ of Kansas 

Abstract: A list, with descriptions, is given of 104 species of the genus 
Taphrina. which seem liktdy to prove valid. The recognition of a single genus 
Taphrina to include forms described under Ascomyces, Exoascus, Taphrina, and 
Magnusiella, has necessitated the making of a few new combinations of scien¬ 
tific names. Preoccupation of the speck's name has necessitated the renaming 
of one species, Taphrina struthiopteridis Siemaszko, this becoming Taphrina 
siemaszkoi (Siemaszko) n comb. 

I N compiling the following descriptive list of species of Taphrina, 
the object has been to render their identification as easy as 
possible. Descriptions have been reduced to essentials: a brief 
characterization of the effect on the host, a statement (if the point 
is on record) as to whether the mycelium grows intercellularly or 
merely beneath the cuticle, a description of the asci as to position, 
shape, size, presence or absence of a stalk cell, number, shape and 
size of spores. Dimensions of asci and spores are given in microns, 
but the symbol for microns is omitted from the text. 

In connection with each species references are given to the paper 
containing the original description and to other papers in which 
descriptions may be found. These references are cited by author^s 
name and number, the number referring to the complete citation to 
be found in the first paper of this series (Mix, The Genus Taphrina 
I: An Annotated Bibliography. University of Kansas Science Bulle¬ 
tin 113-149, 1936). References are also made to Saccardo’s 
Sylloge Fungorum by volume, page, and number. 

The original idea of Giesenhagen that Exoascus, Magnusiella, 
and Taphrina should be united to a single genus Taphrina has been 
accepted. This has necessitated the revision of a few scientific 
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names. Giesenhagen^s objections to Sadebeck’s division of the genus 
into Taphrina, Exoascus, and Magnusiella seem to be well taken, 
and although Giesenhagen later proposed a genus Magnusiella, this 
was made with special reference to species which were later found 
to belong to the genus Taphridium of the Protomycetaceae. Jaczew- 
ski places Taphrina entomospora Thaxt. in the genus Entomospora 
of Saccardo. Saccardo did not describe a genus Entomospora, but 
merely proposed it, and while this aberrant species might well be 
placed in a separate genus, it may be quite as well to await the dis¬ 
covery of other similar species before so doing. 

It has been necessary to assign a new specific name to the form 
described by Siemaszko on Matteucia struthiopteris Tod. since the 
name Taphrina struthiopteridis had been previously used by Nishida. 
Although occurring on the same host, these two fungi are, from their 
published descriptions, quite different. For the present, at least, 
they must be considered as separate species. 

Only those species have been excluded or reduced to synonymy 
which have been so treated by other authors. Some species are 
probably synonymous. It seems highly probable, for example, that 
Taphrina rubrobrunnea (Pk.) Sacc. is actually T, caerulescens 
(Desm. and Mont.) Tul. Its reduction, however, must await the 
completion of studies of T. caerulescens now in progress in this lab¬ 
oratory. Perhaps certain other species should be regarded with sus¬ 
picion, but their true ^status can only be determined after careful 
morphological study combined with cross-inoculation experiments. 
Some studies of this nature are being undertaken, but their accom¬ 
plishment will take time. Meanwhile, it is hoped that the list which 
follows will eliminate some confusion in the determination of species. 

1. Taphrina comu-cervi Giesenhag. 

Giesenluit£«i» (77, 108), Sadrbcck (80, 9lO» Jac»cwski (170), iSafranlo 11 487, No 2721. 

Host: Aspidium aristaium Sw. {Polystichum arisiatum Presl.) Tumors 
on fronds. 

Asci: Clavate, rounded, 24 x 6-6, narrowing below to 2-4. Stalk cell 
4-6 X 2-4. 

Spores: Lacking in type specimen. 

Distribution: Nepal and Ceylon, 

2. Taphrina fusca Giesenhag. 

Syn.: Exoascus fuscus (Giesenhag.) Sacc. and Syd. 

Giesenhagen (104, 108), Jaezewski (170), Saccardo 16:808, No. 2921. 

Host: Aspidium pallidum Lk. Tumors on fronds. 

Mycelium: Subcuticular. 
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Asci: On upper surface, elongate-clavate, rounded, 20-24 x 5-7; stalk cell 
long, cylindric. 

Spores: Eight in ascus, ellipsoid, 3-4 x 2. 

Distribution: Sicily, Albania. 

3. Taphrina moriformis Bubak. 

Bubak (128), Jaozewski (170), Saccardo 16:766, No. 3D8. 

Host: Asjndium rigidum Sw, Outgrowths on fronds. 

Asci: Subcylindric, 30-45 x 4-6, narrowed at base. 

Spores: Not known. 

Distribution: Montenegro. 

4. Taphrina filicina Rostr. 

Syn.: Ascomycea filicinua Rostr.; Exoascua filicirtua (Rostr.) Sacc. 

Johamon (66), Sadebeck (80, 93), Giesenhagcn (94, 104, 108), Saccardo 8:819, No. 8864. 

Host: Aspidium sjnnulosum (0. F. Mull) Sw. According to Jaczewski 
(170), also on Athyrium filix-femina Roth., and Nephrodium phegoptem 
{Phegopteris phegoptvris (L.) Underw.?). Spots on fronds. 

Mycelium: Subcuticular. 

Asci: Amphie,''5nous, cluvate, rounded, 20-38 x 5-9, attenuate at base to 
width 3.5-4.5; no stalk cell. 

Spores: Often eight in ascus, oblong or ovoid, 4-5 x 2. 

Distribution: Sweden, and (according to Jaczewski) Moscow district and 
Caucasus, Russia. 

5. Taphrina lutescens Rostr. 

Syn.: MagmiaieUa luteacem (Rostr.) Sadeb. 

Rostrup (71), Sadebeck (80, 98), Giesenhagen (94, 108), Palm (162), Jaczewski (170), 
Saccardo 10 : 68 , No. 4729. 

Host: Dryopteris thelyptcris (L.) A. Gray. Yellow spots on fronds. 
Mycelium: Intercellular. 

Asci: Slender, 60-75 x 8-9; no stalk ceil. 

Spores: Unknown. Conidia numerous, 4-5 x 0.5-1. 

Distribution: Denmark, Germany, Russia. 

6. Taphrina athyrii Siemaszko 

Jaczewski (170). 

Host: Athyrium fiLix^jemina Roth. 

Asci: Hypophyllous, clavate, truncate or rounded, 20-32 x 5-7. 

Spores: Usually 6 to 8 in ascus, ellipsoid, 4-5.5 x 3.3-4.5. 

Distribution: Caucasus. 

7. Taphrina vestergrenii Giesenhag. 

Syn.; Exoaaevs vestergrenii (Gienenhag.) Sacc. and Syd. 

Giesenhagen (108), Jaczewski (170), Saccardo 16:1162, No. 4789; 18:196, No. 8849. 

Host: Dryopteris filix-mas Schott. 

Mycelium: Subcuticular. 
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Asci; Amphigenous, cylindric, rounded or truncate, 25 x 6; stalk cell 
truncate. 

Spores: Eight in ascus, suboblong, 7 x 2.5-3. 

Distribution: Baltic Russia, Sweden, Switzerland, Alsace. 

8. Taphrina struthiopteridis Nishida 

Nishida (140). 

Host: Matteucia struihiopteris Todaro. Yellow spots on fronds, 

Asci: Hypophyllous, clavate, rounded or truncate, 16*28 x 4-6; stalk 
cell 4-7 X 3-4. 

Spores : Usually eight in ascus, spherical, diameter 2. 

Distribution: Japan. 

9. Taphrina siemaszkoi (Siemaszko) n. comb. 

Syn.: Taphnm struthiapttsndis Siemaszka. 

Siemaszko (165), Jaezewski (170), Saccardo 24^1304. 

Host: Matteucia strutkiopteris Tod. Yellow spots on fronds. 

Asci: Hypophyllous, clavate, rounded, 28-40X6-7 (170) 

Spores: Six to eight in ascus, subglobose, 4-5.5 x 3.3-4.5. 

Distribution: Caucasus. 

10. Taphrina fascicidata (Lagerh. and Sadeb.) Giesenhag. 

Syn.: Magnusiella fasnculata Lagerh. and Sadeb. 

Sadebeck (98), Gieacnhagen (04, 108). 

Host: Nephrodkim sp. Spots on fronds. 

Asci: Resembling those of T. poientiUae, 50-70 x 9-12; stalk cell present, 
narrower than ascus, dimensions not given. 

Spores: Ovate, 5-8x4. 

Distribution: Quito, Ecuador, South America. 

11. Taphrina hiratsukae Nishida 

Nishida (140), Sacrurdo 22:76(5, No. 6878. 

Host: Onoclea sensibilis L., Nephrodium ihclypteris Desv. (Dryopieria 
thelypteris (L.) A. Gray?). 

Asci: Clavate or fusiform, rounded or truncate, 18-30 x 4-6; stalk cell 7-8 x 
3-4. 

Spores: Usually 8 in ascus, elliptic, 4-5 x 2-3. 

Distribution: Japan. 

12. Taphrina osmundae Nishida 

Niahida (140). 

Host: Osmunda rdgalis L. var. japonica Willd. Spots on fronds. 

Asci: Hypophyllous, rarely epiphyllous, oblong or oblong clavate, 32-44 x 17- 
25; no stalk cell. 

Spores: Numerous, minute. 

Distribution: Japan. 
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13. Taphrina wettsteiniana Herzf. 

Herzfeld (186), Palm 162), Jaczewski (170), Saccardo 24:1308. 

Host: Polystichum lonchitis (L.) Roth. 

Mycelium: Intercellular. 

Asci: Slender-cylindric, rounded or blunt, 50-70 x 5-7; stalk cell present or 
absent, half length of ascus. 

Spores: Eight in ascus, spindle shaped, sometimes slightly constricted in 
middle, 5 x 12. 

Distribution: North Tyrol. 

14. Taphrina tonduziana P. Henn. 

Hennings (118), Jaczewski (170), Saccardo 18:107, No. 8866. 

Host: Pteris aculeata Sw. Spots on fronds. 

Asci: Hypophyllous, clavate, rounded or truncate, 16-24 x 6-8. 

Spores: Eight in ascus, fusiform or clavate, 6-7 x 1.5-2.5. 

Distribution: Central America. 

15. Taphrina ulcana (P. Henn.) Giesenhag. 

Syn. • Exoascut uleanua P. Henn. 

Hennings (119), Jaczewski (170), Saccardo J8.19C, No. 8860. 

Host: Ptem decurrens FvqsI. Spots on fronds. 

Asci: Hypophyllous, cylindric-clavate, truncate, 30-35 x 12-15. 

Spores: Eight in ascus, subglobose or ovoid, Cf-10x6-8. 

Distribution: Brazil. 

16. Taphrina laurenda Giesenhag. 

(iicscnhagcn (77, 94, 108), Sadebeck (80, 93), Jaczewski (170), Saccaido 7J.437, No. 2722. 

Host: Pteris quadriaurita Retz. Bushy outgrowths on fronds. 

Mycelium: Intracellular. 

Asci: Formed within epidermal cells, clavate, 24 x 7; stalk cell cylindric 
19-6-7. 

Spores: Not present in type-specimen. Later reported by Giesenhagen 
(108) as eight in ascus and in size near those of 7\ vestergrenii (7 x 2.5-3). 
Distribution: Ceylon. 

17. Taphrina rhomboidalis Syd. and Butl. 

Sydow and Butler (141), Jaczewski (170), Saccardo 24:180$, No. 7650. 

Host: Pteris quadriaurita Retz. Spots on leaves. 

Asci: Amphigenous, clavate, broader above, rounded, 30-32 x 6.5-8. 
Spores: Ellipsoid, 5-7.5 x 2-3. 

Distribution: India. 

18. Taphrina acericola Massal. 

Syn.: Exoatcus acericola (Massal.) Sacc. 

Massalongo (84), Giesenhagen (94, 108), Jaczewski (170), Saccardo 11:486, No. 2710. 

Host: Acer campestre L. Spots on leaves. 



156 


The University Science Bulletin 


Asci: Hypophyllous, rarely amphigenous, cylindric-clavate 16-20 x 6-8; 
stalk cell variable, 10-12 x 4-6. 

Spores: Usually eight in ascus, subglobose, diameter 2,5-3.6. 

Distribution: Italy. 


19. Taphrina jaczewski Palm. 

Syn.: Exoascua confuaua Jacz. 

Jaczewski (111), Palm (162), Jaczewski (170), Saccardo 18:196, No. 8848, £4*'I801, No. 
7661. 

Host: Acer campefitrc L. Witches’ brooms. 

Mycelium: Intercellular. 

Asci: Hypophyllous, oblong-cylindric, 16-20 x 8-10; stalk cell roundish or 
irregular in form. 

Spores: Usually 6 in ascus, ovoid, 5-6 x 3-4. 

Distribution: Caucasus. 

20. Taphrina aceris (Dearn. and Barth.) n. comb. 

Syn.: Ezoaacua aceria Dearn. and Barth. 

Dearness (160), Saccardo 24 :1800, No. 7647. 

Host: Acer grandidentatum Nutt. Spots on leaves. 

Asci: Hypophyllous, short-clavate or cylindric, 30 x 9, 

Spores: Subglobose or irregular, 4.5-6 x 3-4.5. 

Distribution: Utah, U. S. A. 

21. Taphrina acerina Eliass. 

Syn.: Exoaacua acerinua (Eliass.) Sacc. 

Elia&son (91), Palm (162), Jaczewski (170), Saccardo i4 ^923, No. 8075. 

Host: Acer platanoidcs L. Deforming whole leaves. 

Mycelium: Subcuticular. 

Asci: Amphigenous, more often hypophyllous, broad cylindric or clavate, 
round or truncate, often attenuate at base, 15-23 x 9-12; stalk cell rounded at 
base, 7-9 x 12-15. 

Spores: Eight in ascus, globose, diameter 4-5. 

Distribution: Sweden, Russia. 

22. Taphrina pseudoplatani (Massal.) Jaap. 

Syn.: Taphnna polyapora (Sor.) Job. vai'. pseudoplatani Massal.; Taphnna acerieola Massal. 
(var.) pseudoplatani Massal. 

Massalongo (76, 84), Jaap (151), Palm (152), Jaczewski (170), Saccardo ii:486, No. 2710. 

Host: Acer psevdoplatanus L, Spots on leaves. 

Asci: Hypophyllous, subcylindric or clavate, rounded, 16-24 x 10-12 (76) or 
18-26 X 7-10 (84); no stalk cell (76), stalk cell 7 x 15 (84). 

Spores: Numerous, globose or ellipsoid, diameter 2-2.5. 

Distribution: Italy. . 
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23. Taphrina nikkoemis Kusano 

Syn.: Exoascus mkkocnm (Kus ) Sacc. and Trott. 

Kusano (130), Jaczewski (170), Saccaido 22:763, No. 5867. 

Host; ilcer pwrpurcwcerw Fr. and Sav. Spots on leaves. 

Mycelium: Subcuticular. 

Asci: Mostly hypophyllous, cylindric or somewhat clavate, rounded or 
subtruncate, 40-50 x 10-13; stalk cell 10-15 x 10-13. 

Spores: Uusally eight in ascus, globose, diameter 5, ellipsoid, 4-5 x 7. 
Distribution: Japan. 

24. Taphrina lethifcra (Peck) Sacc. 

Syn : Aacomyces lettfer Peck. 

Peck (58), Jaezewski (170), Saccardo 10:67, No. 4723. 

Host: Acer spicatum Lam. Deforming leaves. 

Asci: Hypophyllous, cylindric, obtuse or subtruncate, 0.0016 to 0.0020 in. 
X 0.0006 to 0.0008 in, (Peck), 40-50 x 15-20 (Saccardo). 

Spores: Subglobose or narrow elliptic, 0.00016-0.00020 in. x 0.00008 x 
0.00012 in. (Peck), 4-5 x 2-3 (Saccardo). 

Distribution: Elizabethtown, New York, U. S. A. 

25. Taphrina polyspora (Sorok.) Johans. 

Syn : Aacomycea polyaporua Sorok ; Exoaacua aceria Linh. 

Sorokme (24), Fiaoh (49), Johaason (52), Sadebeck (80, 93), Giesenhagcn (94, 108), Palm 
(162), Jaezewski (170), Saccardo 8:813, No. 8827. 

Host: Acer talaricum L, Spots on leaves. 

Asci: Usually epiphyllous, cylindric, rounded, 33-47 x 12-17; no stalk cell. 
Spores; Eight in ascus, globose, diameter 4-5, rarely seen. Asci filled with 
conidia, diameter 3-4. 

Distribution: Western Europe. 

26. Taphrina aescidi (Patterson) Giesenhag. 

Syn.; Aacomycea deformana var. aeaculi £11. and Ev. Exoaacua aeaculi (Ell. and Ev.) 

Patterson 

Harknesa (68), Patterson (92), Gieaenhagcn (94, 108), Jaezewski (170), Saccardo 22:763, 
No. 6867. Ellis and Everhart, North American Fungi, No. 1887. 

Host; Aescidus califomica Nutt. Young shoots and leaves. 

Asci: Amphigenous, cylindric, rounded, 16-18 x 7-9; no stalk cell. Giesen- 
hagen (94) gives dimensions of ascus as 25-30 x 9, and of stalk cell 5-8 x 15. 
Spores: Elliptic, 6x3. 

Distribution: California, U. S. A. 

27. Taphrina media Palm. 

Syn.: Exoaacua mediua (Palm) Jaez. 

Palm (162), Jaezewski (170), Saccardo 24:1301, No. 7662. 

Host: AlnuB glutinosa Medic. Witches’ brooms. 

Mycelium: Subcuticular. 
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Asci: Broad cylindric, truncate at apex, 25-90 x 10-12. 

Spores: Eight in ascus, globose, diameter 3-5. 

Distribution: Sweden. 

28. Taphrina sadebeckii Johans. 

Syn.; Exocutcua alni de By. in part; Bxoaacua fiavua Sadeb.; Exoaacus epiphyllua Sadeb. var. 
tnaculam; Aacomycea toaquinetii Westend. in part. 

Westendorp (12), Tulasne (14), Sadebeck (47, 61, 78, 80, 98), Johanson (62), Qiasenhagen 
(108), Palm (162), Jaczewski (170), Snccardo 8:816, No. 8888. 

Host: Alnus glutinosa Medic.; A. tinctoria Sarg. (A. hirsuta Turca); A. 
hybrida A. Br.; A. incana Willd. var. sibirica Spach. (A. hirsuta Turcz. var. 
sibirica Schneid.). Yellow spots on leaves. 

Asci: Hypophyllous, cylindric, truncate, 41-55 x 14-18, with yellow con¬ 
tents ; stalk cell 18-22 x 18-22. 

Spores: Globose, diameter 6.5. 

Distribution: Europe. 

29. Taphrina tosquinetii (Westenci.) Magnus 

Syn. * Aacomycea toaqmnetxi Westend.; Taphrina alnittyrqua Tul.; Exoaacua alnitorquua 
Sadrb.; Exoaacua toaqwvetii Magnus; Exoaacua alni de By. in part. 

Westendorp (12), Tulasne (14), Fuckel (15), Sadebeck (47, 78, EO, 08), Magnus (70), 
Giesenhagen (94, 108), Palm (162), Jaczewaki (170), Saccardo 8:817. 

Host: Alnus glutinosa, A, hybrida A. Br. Deforming leaves and twigs. , 
Asci: Cylindric, truncate, 31-37 x 6-7; stalk cell 11-20 x 6-7, in-serted be¬ 
tween epidermal cells. 

Spores: Usually 8, globose, diameter 3-5. 

Distribution: Europe. 

30. Tapfirina alni-^incanae (Kuhn) Magn. 

Syn.: Taphrina alm-incanae (Ktihn) Sadeb.; Aacomycea alni Berk, and Br.; Exoaacua aim- 
torquua (Tul.) forma alni-incanae Kiihn. in Litt.; Bxoascua alnitorquua (Tul.) Sadeb. in 
part: Exoaacua aim de By. in part; Exoaacua alni de By. var. atrobilinua Thm.; Aacomycea 
toaquinetii atrobihna Rostr.; Exoaacua amentorum Sadeb. 

Berkeley and Broome (25), Rostrup (71), Sadeb^ek (47, 78, 80, 98), Magnus (70), Patter¬ 
son (92), Giesenhagen (94, 108), Palm (152), Jaczewski (170), Saccardo 10:69, No. 4788. 

Host: Alnus incana Willd,, A. glutinosa Medic., A. hybrida A. Br., A. 
rubra Bong., A. rugosa (Du Roi) Spreng. Deforming female catkins, 

Asci: Cylindric, truncate, 40-45 x 10 (Sadebeck), 40-50 x 10 (Giesenhagen), 
35-41 X 9-10 (Patterson), inserted for about one-third of length between epi¬ 
dermal cells; no stalk cell. 

Spores: Usually 8 in ascus, globose, diameter 5. 

Distribution: Europe, North America. 

31. Taphrina epiphylla Sadeb. 

Syn.: Exoaacua epiphyllua Sadeb.; Taphrina aadebeckii Johans, var. borealia Johans.; 
Taphrina borealia Johans. 

Sadebeck (47, 78, 80, 98), Johanson (52),> Rostrup (71), Giesenhagen (94, 108), Palm 
(162), Jaczewski (170), Saccardo 8:816; No. 8889, 8840. 

Host: Alnus incana Willd. Witches^ brooms. 

Mycelium: Intercellular. 
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Asci: On both surfaces of leaf, broad cylindric, truncate, 33-40 x 15-20, in¬ 
serted in stalk cell. Latter truncate below, 8-9 x 20-33, or pointed, 15-20 x 
20-30. (Johanson’s variety borealis had asci 37-54 x 15-17, stalk cells 12-25 x 
17-24.) 

Spores: Eight in ascus, globose, diameter 5-6. 

Distribution: Europe. 

32. Taphrina klebahni Wieben. 

Wicben, (176). 

Host: Alnm incana Willd. Yellowish spots on leaves. 

Mycelium: Subcuticular. 

Asci: Cylindric, broader and truncate at apex, acute at base and somewhat 
inserted, 35-45 x 15-20. 

Spores: Eight in ascus, globose, diameter 5. 

Distribution: Hamburg, Germany. 

33. Taphrina robinsoniana Giesenhag. 

Syn.: Exoaacru robinsonianua (Giesenhag.) Sacc. and Trott.; Taphnna alnitorgua Robins. 

not Tul. 

Qiesenhagen (94, 108), Saccardo 28:766, No. 5878. 

Host: Alnus incana Willd. Deforming carpels. 

Mycelium; Subcuticular. 

Asci: Cylindric, subround at apex, truncate at base; 29-37 x 6-10. Stalk 
cell 15-17 X 6-10. 

Spores: Eight in ascus, globose, diameter 3.5-6. 

Distribution: North America. 

34. Taphrina japonica Kusano. 

Syn.: T. alm~japon\cae Nishida. 

Kusano (126), Nishida (140), Jaozewski (170), Saccardo 18:107, No. 8864. 

Host: Alnm japonica Sieb. and Tsug. Witches' brooms. 

Asci: Hypophyllous, cylindric, round or obtuse, sometimes slightly broader 
at base. 60-90 x 16-25. No stalk cell. 

Spores: Numerous, diameter 2-3. 

Distribution: Japan. 

35. Taphrina viridis (Sadeb.) Maire. 

Syn.: Exoaacxu viridta Sadeb.: Taphrina alnastn Lagerh. 

Jaap (110), Maire (187), Saccardo 24:1800, No. 7548. 

Host: Alnm viridis DC. Spots on leaves. 

Asci: Ellipsoid oblong, rounded, 16-22 x 10; stalk cell inserted between 
epidermal cells. 

Spores: Subglobose or ellipsoid. 5-6 x 3-4. 

Distribution: Germany, Italy. 

36. Taphrina willeana Svends. 

Svendaen (115), Juel (188), Palm (162), Jacsewaki (170). 

Host: BettUa alpestris Fr. Spots on leaves. 

Mycelium: Subcuticular. 
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Asci: Amphigenous, broad cylindric, truncate or rarely emarginate, 40-60 x 
15-20; stalk cell broad, 20-24 x 24-30. 

Spores: Numerous, 6-8 x 4-5. 

Distribution: Norway, Sweden. 

37. Taphrina betvlicola Nishida 

Nishids (140). 

Host: Betvla ermanni Cham. var. nipponica Maxim. Witches’ brooms. 

Asci: Cylindrical, rounded or truncate, 36-42 x 14-22; stalk cell broad, 
8-20 X 20-26. 

Spores: Numerous, minute. 

Distribution: Japan. 

38. Taphrina alpina Johans. 

Syn.: Exoascus alpinui (Johans.) Sadeb. 

Johanson (66), Sadobeck (80, 98), Giesenhagen (94, 108), Jucl (188), Palm (162), Jac- 
zewski (170), Saccardo 8:818:8340. 

Host: Betula nana L., B. vemicosa Ehrh., B. ermanni Cham. Witches^ 
brooms. 

Mycelium: Subcuticular. 

Asci: Hypophyllous (more often epiphyllous according to Jacjsewski), 
broad cylindric, rounded or truncate, often constricted at base, 20-27 x 9-14; 
stalk cell often somewhat inserted between epidermal cells, 8-14 (rarely 17- 
18) X 12-20 (mostly 15-17). 

Spores: Usually eight in ascus, globose, diameter 3-5. 

Distribution: Sweden, Russia, Kamchatka. 

39. TOiphrina bacteriosperma Johans, 

Syn.; Exoaacus bactenospermua (Johans.) Sadeb. 

Johanson (66), Sadebeck (80, 98), Patterson (92), Giesenhagen (94, 108), Juel (133), 
Palm (162), Jaezewski (170), Saccardo 8:814, No. 8880. 

Host: Belvia nana L., B. odoraia Bechst., B. alppstris Fr., B. glandulosa 
Michx. Deformation of leaves and twigs. 

Mycelium: Subcuticular. 

Asci: More often epiphyllous, broad cylindric, rounded or rounded-truncate, 
often dilated, 47-80 x 14-20, at base often 28-30 broad; no stalk cell. 

Spores: Globose, diameter 3.6-4.5 (Jaezewski). Conidia numerous, rod¬ 
shaped, 6.8-7 X 1. 

Distribution: Sweden, Greenland, Russia, North America. 

40. Taphrina nana Johans. 

Syn.: Exoaacus nanua (Johans.) Sacc.; Exoaacua nanuB (Johans). Sadeb. 

Johanson (62), Sadebeclf (80, 98), Giesenhagen (94, 108), Juel (188), Palm (162), Jac> 
zewski (170), Saccardo 8:818, No. 8848. 

Host: Betvla nana L., B. odoraia Bechst., R. alpestris Fr. Witches’ brooms. 

Mycelium: Intercellular. 
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Asci: Mostly epiphyllous, cylindric, truncate or rounded, 18-24 x 7-9, rarely 
24-30 X 7-9; stalk cell 7-10, rarely 12-15 x 8-17, truncate at base. 

Spores: Often eight in ascus, globose, diameter 3-5. 

Distribution: Swedish Lapland, Kamchatka. 

41. Taphrina carnea Johans. 

Johanson (52), Sadebcfk (80, 93), Giesenhagen (94, 108), Juel (133), Patterson (92), 
Palm (162), Jaczewski (170), Saccardo 8 813, No. 8829. 

Host: Betula gmelini Bge. (B. fruticoaa Pall) B. humilis Schr., B. nana L., 
B. intermedia Thomas, B. ordorata Bechst., B. pubescent Ehrh., B. iortuosa 
Led. Spots on leaves. 

Asci: Mostly epiphyllous, broad cylindric, rounded or truncate, 44-80 x 
14-30; no stalk cell. 

Spores: Numerous (conidia). 

Distribution: Sweden, Russia. 

42. Taphrina lagerheimi Palm. 

Palm (152), Jaczewski (170), Saccardo :1802, No. 7568. 

Host: Betula odnrata Bechst. Deformation of leaves and twigs. 

Mycelium: Subcuticular. 

Asci: Hypophyllous, cylindric, rounded truncate, 53-60 x 13.5-17; stalk cell 
19,5-23.5 X 19.5-26. 

Spores: Globose, diameter 4.5-6, condidia globose, minute. 

Distribution: Sweden. 

43. Taphrina lata Palm. 

Palm (162), Jaczcwski (170), Saccardo 2^:1302, No. 7665. 

Host: Betula odorata Bechst. Deforming leaves and twigs. 

Mycelium: Subcuticular. 

Asci: Hypophyllous, cylindric, rounded, 40-45 x 18-22; stalk cell 16-20 x 
25-33. 

Spores: Ascospores not seen, conidia numerous, 3-5 long. 

Distribution: Sweden. 

44. Taphrina splendens Palm. 

Palm (162), Jaezewski (170), Saccardo No. 7656. 

Host: Betula odorata Bechst. Witches’ brooms. 

Mycelium: Subcuticular. 

Asci: Hypophyllous, subcylindric, truncate-rounded, slightly constricted to¬ 
ward base, 59-71 x 20-23; stalk cell truncate, 20-25 x 20-24. 

Spores: Ascospores not seen, conidia numerous, minute, globose. 
Distribution: Lapland, Sweden. 


11-6037 



162 


The University Sciencb Bulletin 


45. Taphrina lappomca Juel. 

Syn.: Exoaacui lapponicua (Juel) Jacz. 

Juel (142), Palm (162), Jaczewski (170), Saccardo 24 :1802, No. 7664. 

Host: Betula odorata Bechst., B. alpestris Fr. Deforming leaves and tmgs. 

Mycelium: Intercellular. 

Asci: Hypophyllous, 40x16; stalk cell present (as in T. alpina according 
to Jaczewski). 

Spores: Numerous, globose, diameter 3.5, or ellipsoid, 4 x 2.5 (Jaczewski). 

Distribution: Sweden. 

46. Taphrina betulina Rostr. 

Syn.: Exoaacua hctulinua (Rostr ) Radeb.; Exoaacua turgidua Sadeb. in part. 

Kostrup (43, 71), Johanson (52), Sadebeck (80, 98), Giesenhagen (94, 108), Juel (138), 
Palm (162), Jaczewski (170), Saccardo 8 *818. 

Host: Betula odorata Bcchst, B. carpatica Waldst., B. pubescens Ehrh., 
B. tortuosa Led. Witches’ brooms. 

Mycelium: Subcuticular. 

Asci: Hypophyllous, cyliiidric, rounded, 45-55 x 15-20 (sometimes only 
30-40 long); stalk cell variable, 20-25 x 15-20, or broadened below, 10 x 20-25, 
not inserted. 

Spores: Globose, diameter 5. 

Distribution: Europe. 

47. Taphrina betulae (Fkl.) Johans. 

Syn : Exoaacua betulae Fk.; Aacomycea betulae Magn. 

Fuckel (17), Sadcbeck (47, 80, 98), Johansen (52), Eostrup (71), Qiesenhagon (94, 108), 
Juel (138), Palm (162), .laezew/tki (170), Eabenhorst, Fungi Europaei 2734, Saccardo 8:818, 
No. 3346. 

Host: Betula odorata Bechst., B. puhescens Ehrh., B, verrucosa Ehrh. 
Spots on leaves. 

Asci: On both surfaces, broad cylindric, truncate and wider at base. 25-40 
X 8-12. Basal cell broad, 8-12 x 12-25. 

Spores: Eight in ascus, subglobose, 3-5. 

Distribution: Europe. 

48. Taphrina auctumnalis Palm. 

Syn.: Taphnna betulae (Fkl.) Johans, var. auctumnalia Sadeb. 

Sadebeck (47), Juel (188), Palm (162), Jaczewski (170). 

Host: Betula odorata Bechst., B. puhescens Ehrh., B. verrucosa Ehrh. 
Reddish spots on leaves. 

Asci: Amphigenous, 15-27x6-9; stalk cell often broad, but not beyond 2-5 
(Jacz.). 

Spores: Globose, diameter 3-5. 

Distribution: Elirope. 
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49. Taphrina jamis (Thomas) Giesenhag. 

Syn. : Exoqscub janui Thomas. 

Thomas (99), Qiesenhageti (108), Juel (138), Palm (152), Jaczewski (170), Saccardo 
n :824, No. 8076. 

Host: Betula odorata Bechst., B. verrucosa Ehrh. Spots on leaves. 

Asci: Amphigenous, 52-63 x 9-15. 

Spores: Globose, diameter 3-5. 

Distribution: Switzerland, Sweden. 

50. Taphrina flava Farl. 

Syn.: Magmsiella flava (Farl.) Sadeb. 

Farlow (44), Sadebeck (93), Giesenhagen (94, 108), Jaczewski (170), Saccardo 8:818, 
No. 8328. 

Host: Betula populijolia Marsh., B, alba L. var. papyrijera (Marsh.) Spach. 
Yellow spots on leaves. 

Mycelium. Intercellular. 

Asci: Cylindric, obtuse or truncate at both extremities, 38-57x20-23, no 
stalk cell. 

Spores: Oblong, tenuous, 3-7x 1.5-2. 

Distribution: North America. 

51. Taphrina turgida (Sadeb.) Giesenhag. 

Syn.: Exoaseus turgidus Sadeb. 

Sadebeck (47, 80, 93), Gie.senhagen (94, 108), Juel (133), Palm (152), Jaczewski (170), 
Saccardo 8-818, No. 3847. 

Host: Betula verrucosa Ehrh. Witches^ brooms. 

Mycelium: Subcuticular. 

Asci: Hypophylloius, cylindric, truncate, 46-50x15; stalk cell tapering, in¬ 
serted between epidermal cells, 17-30 x 15. 

Spores: Globose, diameter 3-4. 

Distribution: Europe, 

52. Taphrina carpini (Rostr.) Johans. 

Syn.: Exoaacua carpini Rostr. 

Rostrup (35, 71), Sadebeck (47, 73, 80, 93), Johanson (52, 56), Giesenhagen (94, 108), 
Palm (152), Jaczewski (170), Saccardo 8:814, No. 8881. 

Host: Carpinus betulus L., C. orienialis Mill. Witches’ brooms. 

Mycelium: Subcuticular. 

Asci: Hypophyllous, cylindric, rounded, broad and truncate at base, 25 x 8-12. 
20-24 broad at base; no stalk cell. 

Spores: Globose, diameter 4. 

Distribution: Northern and central Europe. 
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53. Taphrina australis (Atk.) Giesenhag. 

Syn.: Exoaicus auttraha Atk. 

Atkinson (86), Qiesenhagen (94, 108), Jaczewski (170), Baccardo ii:487. No. 2719. 

Host: Carpinus caroliniana Walt. Spots on leaves. 

Mycelium: Subcuticular. 

Asci: On upper surface, cylindric truncate, base narrowed to short foot, 
30-60 x 7-10; no stalk cell. 

Spores: Globose, diameter 4-6. 

Distribution: Alabama, U. S. A. 

54. Taphrina castanopsidis (Ell. and Ev.) Jenkins. 

Jenkins (188). 

Host: Castanopsis chrysophylla A. DC. Spots on leaves. 

Asci: Hypophyllous, cylindric, rounded, 80-165 x 13-17, inserted basal por¬ 
tion variable in form and size. 

Spores: Eight in ascus, diameter up to 10, conidia 3-5x1.5-2.5. 

Distribution: California, U. S. A. 

55. Taphrina celtis Sadeb. 

Syn.: Exoamua (cltidia (Sadeb.) Sacc.; Exoaacus aemiliae Paaser. 

Sadebeck (78, 80, 93), Paaserini (67), Giesenhagcn (94, 108), Jaczewski (170), Saccardo 
10:Q9, No. 4781, 4782. 

Host: Celtis australis L. Spots on leaves. 

Asci: Hypophyllous, cylindric, blunt-rounded, 25-28 x 8-10; stalk coll flat¬ 
tened, 8-10x25-30. 

Spores: Globose, diameter 3-5.5. 

(Passerini’s Exoascus aemiliae, declared by Sadebeck to be identical with 
T. celtis, had asci 12-15x6-7; stalk cell not found, spores globose, diameter 
2.5-3.) 

Distribution: Central Europe. 

56. Taphrina coryli Nishida 

Niahida (140), Martin (167), Jaczewski (170). 

Host: Corylus americana Walt., C. heterophyUa Fisch., C. rostrata Ait. var. 
sieholdiana Maxim. Yellow spots on leaves, and leaf-curl. 

Asci: Usually hypophyllous, cylindric or cylindric clavate, rounded, 20-24 x 
8-12; stalk cell roundish flattened, 8-12 x 8-16. 

Spores: Usually eight in ascus, globose, diameter 4-6. 

Distribution: Japan, North America. 

57. Taphrina crataegi Sadeb. 

Syn.: Exoaacua crataegi (Sadeb.) Sacc.; Exoaacua bullatua Sadeb. in part. 

Sadebeck (47, 73, 80, 98), Oiesenhagen (94, 108), Palm (162), Jaczewski (170), Saccardo 
10:70, No. 4786. 

Host: Crataegus oxyacantha L., C. monogyna Jacq., C. sanguinea Pall. 
Deforming leaves and rarely flowers. Witches’ brooms recorded by Sadebeck 
and Palm. 

Mycelium: Subcuticular. 
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Aeci: Hypophyllous, cylindric, truncate, 25-35x8; stalk cell 6-8 x 6-8. 

Spores: Eight in ascus, globose, diameter 4.5. 

Distribution: Europe, comparatively rare. 

58. Taphrina maculans Butl. 

Butler (139), Sydow and Butler (141), Jaczcwski (170), Saocardo 34:1803, No. 7660. 

Host: Curcuma longa L., C. angustifoha Roxb., C. amadae, Zingiber 
cQsumunar Roxb., Z. zcrumhet Rose. Yellow-brown spots on leaves. 

Mycelitim: Growing in walls of cells, possessing haustoria. 

Asci: Clavatc, rounded or truncate, often attenuate at base, 20-30 x 6; pro¬ 
vided with a stalk cell or even a row of two or three. 

Spores: Five to ten, mostly eight, in ascus, ovoid or sub-elongate, 4-6.5 
X 2-2.5. 

Distribution: India. 

59. Taphrina linearis Sydow. 

Sydow and Sydow (146), Saccardo 34 *1303, No. 7661 

Host: Globha marantina L. Spots on leaves. 

Asci: Clavatc, rounded or truncate, 25x7-9 (immature); with one or a few 
stalk cells. 

Spores: Not known. 

Distribution: Philippine Islands. 

60. Taphrina entomospora Thaxt. 

Syn.: Exoa.^cus entomosporus (Thaxt ) Sacc. and Trott.; Entomospora antarctica (Sacc.) Jaez. 

Tliaxter (138), Jaczewski (170), Saccardo 23.765, No. 5874. 

Host: Nothojagus antarctica Oerst. Spots on leaves. 

Asci: Subcylindric, rounded or subtruncate, 55-60x13-15; stalk cell broader 
than ascus. 

Spores: Eight in ascus, appendiculate, 9-10x3-4. Appendages of two orders, 
terminal 8-12x3-5, subterminal 15-25x0.8. 

Distribution: Punta Arenas, Patagonia, South America. 

61. Taphrina ostryae Massal. 

Syn.: Exoascus ostryae Massal. 

Massulongo (60), Sadebcck (73, 80, 93), Gieaenhagen (94, 108), Jaczewski (170), Saccardo 
8:818, No. 8360. 

Host: Ostrya carpirijolia Scop. Spots on leaves. 

Asci: Hypophyllous, oblong, obtuse, 20-24x 12-14; stalk cell variable in 
form and size, inserted. 

Spores: Eight in ascus, globose, diameter 5-7. 

Distribution: Italy, Caucasus. 

62. Taphrina virginica Seym, and Sadeb. 

Patterson (92), Sadebeck (93), Qiesenhagen (94, 108), Jaczewski (170), Saccardo 18:824, 
No. 3078. 

Host: Ostrya virginica Willd. Spots on leaves. 
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Asci: Hypophyllous, eylindric, rounded or truncate with truncate base, 
25x 10; no stalk cell. 

Spores: Numerous, minute. 

Distribution: North America. 

63. Taphrim kmanoi Ikeno 

Ikeno (118), Jaczewski (170), Saccardo 22:765, No. 5875. 

Host: Pasania cuspidata Oerst. Swellings on leaves. 

Asci: Hypophyllous, eylindric, rounded, 102-117x13-19; no stalk cell. 
Spores: Numerous (conidia), small, ellipsoid. 

Distribution: Japan. 

64. Taphrim rhizophora Johans. 

S 5 'n.: Taphrina aurea auct. in part.; Exoascua aureua auct. in part; Exoaaeua rhizophonu 

(Johans.) Sadeb. 

Johanson (66), Sadebeck (78, 80, 93), Giesenhagen (94, 108), Palm (152), Jaczewski (170), 
Saccardo 8 :812, No. 8826. 

Host: Popvlus alba L., and P. tremula L., P, bachofeni (P. tremvXa x alba). 
Mycelium: Subcuticular. 

Asci: With yellow contents, elongate, clavate, rounded, attenuate at base 
to root-like appendage, often forked, inserted between epidermal cells, 120- 
160x20-22, inserted part narrowing to diameter 6; no stalk cell. 

Spores: Globose, diameter 4. 

Distribution: Europe, North America. 

65. Taphrina aurea Fr. 

Syn. : Taphnna populma Fr.; Aacomyc^a aureua (Pers.) Magn.; Exoacua aureua (Fr.) 
Sadeb.; Exoaaeua populi Thm.; Exoaaeua fiavo-aureua Cocc. 

Fries (1, 2, 8, 4, 7), Sadebeck (47, 78, 80, 08), Johanson (62, 66), Cocconi (88), Patterson 
(92), Giesenhagen (94, 108), Palm (152), Jaczewski (170), Saccardo 8:812, No. 8825, 

Host: PopultLs nigra L, and Poprdua spp. Yellow spots on leaves. 

Asci: With yellow contents. Form variable, eylindric or clavate, rounded 
or truncate, narrowed toward base, size as reported by various authors 47-112 
x 15-27; stalk cell present or absent, variable in size and form, 4-27x8-17, 
Spores: Globose, diameter 4, forming numerous conidia. 

Distribution: Europe, North America. 

66. Taphrina johansonii Sadeb. 

Syn.: Taphnna rhizophora Johans, in part.; Exoaaeua johanaoni Sadeb.; Exoaaeua auttm* 

Sadeb. in part. 

Sadebeck (78, 80, 93), Rostrup (71), Patterson (92), Giesenhagen (94, 108), Jaosewslcj 
(170), Saccardo 18:68, No. 4725. 

Host: Poptdtis tremtda L., P. tremtdotdes Michx., P. grandidentala Michx., 
P. fremontii Wats. Deforming carpels. 

Mycelium: Subcuticular. 
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Asci: With yellow contents, clavate, rounded, deeply inserted, 46-105 x 14-20 
(exserted part) or 8 (inserted part) according to Patterson; 92-105x16-25 
according to Sadebeck; no stalk cell. 

Spores: Globose, diameter 4. 

Distribution: Europe, North America. 

67. Taphrina potentillae (Farl.) Johans. 

Syn.; Exoascus potentillae (Farl.) Sacc.; Ascomyces potentUlae Farl.; Exoa»cu$ deformam 

(Berk.) Fkl. var potentillae Farl.; Taphrina tormenttllae Rostr.; Magnwnella potentillae 

(Farl.) Sadeb. 

Farlow (44), Roetrup (50), Johan.son (52), Sadebeck (78, 80, 93), Patterson (92), Giesen- 
hagen (94, 108), Palm (152), Jaczewski (170), Saccardo 8:819, No. 3862. 

Host: Potentilla ^ilvestris Neck., P. genides L., P. canadensis L., P, silves^ 
iris X procumbens. Deforming leaves and stems. 

Mycelium: Intercellular, hymenium subepidermal. 

Asci: Clavate, rounded or truncate, prolonged to pedicel below, 40-55 x 8-10. 

Spores: Ovate-oblong, 4 x 5.8. 

Distribution: Europe, North America. 

68. Taphrina pruni-acidae (Jaez.) 

Syn • Exoascus prum-aetdae Jacss.; Taphnna sp. Luubort. 

Laubert (148), Jaczewski (170). 

Host: Prunus acida (Dum.) Koch. Deforming fruits, flowers, and flower 
buds. 

Asci: 30-36 x 9-10; stalk cell pedicellate, sometimes forked, 6-16x3-10. 

Spores: 6-9x5. 

Distribution’ Gcirnany. 

69. Taphrina communis (Sadeb.) Giesenhag. 

8yn. Exoancus communis Sadeb. 

Sadebeck (80, 93), Patterson (92), Giesenhagen (94, 108), Jaczewski (170), Saccardo 
iJ :436, No. 2709. 

Host: Prunus arnencana Marsh., P. pumila Wang, P. mariiima Wang., and 
P. subcordata Benth. Deforming fruits. 

Asci: Clavate, rounded or blunt, 30-40 x 8; stalk cell 15-20x3-5. Dimen¬ 
sions of asci given by Giesenhagen as 25-45 x 6-10; stalk cell 15-25x3-6. 

Spores: Eight in ascus, globose or broad ellipsoid, 5 x 3-4. 

Distribution: North America. 

70. Taphrina decipiens (Atk.) Giesenhag. 

Syn.: Exoascua decipiena Atk. 

Atkinson (80), Giesenhagen (94, 108), Sadebeck (93), Jaczewski (170), Saccardo il:4S6, 
No. 2714. 

Host : Prunus americana Marsh. Leaf-curl. 

Asci: Hypophyllous, 20-40 x 7-10; stalk cell 6-13x7-12. 

Spores: Oval or broad-elliptic, diameter 3-4. 

Distribution: New York, U. S. A. 
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70a. Var. superficialis Atk. 

Deforming your fruits of P. amrricana. Asci 25-30 x 8-11; stalk cell often 
short. 

71. Taphrina longipes (Atk.) Giesenhag. 

Syn.: Exoascus longipes Atk. 

Atkinson (86), Giesenhagon (94, 108), Sadobock (93), Jaczewski (170), Saccardo 
No. 2718. 

Host: Prunus americana Marsh. Deforming fruits. 

Mycelium: Intercellular. 

Asci: 30-40 x 7-10; stalk cell 25-35 x 3-5, inserted between epidermal cells. 
Si)ores: Not described by Atkinson. Given by Jaezewski as globose or 
ellipsoid, diameter 3-4. 

Distribution: New York, U. S. A. 

72. Taphrina mirabilis (Atk.) Giesenhag. 

Syn.: Exoascus mirabilis Atk. 

Atkinson (86), Giosenhagcn (94, 108), Sadehcck (93), .laozewski (170), Saccardo 11.436: 
2716. 

Host: Prunuji angmiifolia Marsh., P.horUiIana Bailey, P. americana Marsh. 
Deforming shoots. 

Asci: Subclavatc, rounded or truncate, 25-45x8-10; stalk cells rounded 
below, not inserted, 10-18x5-8. 

Spores: Elliptic, 

Distribution: North America. 

72a. Var. tortilis Atk. 

Deforming fruits of P. angiistijoHa, affecting only one side of fruit, Asci 
and stalk cells usually a little longer than in species. 

73, Taphrina cerasi (Fkl.) Sadeb. 

Syn.: Exoascus deformans f cerasi Fkl.; Exoascus tLiesneri Rathay.; Exoascus cerasi (Fkl.) 
Sadeb.; Taphrina gilgii Henn. and Lindau.; Exoascus and Taphrina deformans Auct. in 
part. 

Fuckel (16), Rathay (31), Rostrup (71), Sadebeck (73, 80, 93), Hennings (82), Patterson 
(92), Giesenhageu (94, 108), Palm (152), Jaezewski (170), Saccardo i9:69, No 4784; Ji:486, 
No. 2711. 

Host: Prunm avium L., P. cerasus L., P. fruticosa Pall. Witches’ brooms. 
Also, according to Nishida (140) on P, pseudocerasus Lindl. var. sieboldi 
Maxim., and var. spontanea Maxim., and on P. miqueliana Maxim. 

Asci: Slender, clavate, rounded, 35-50x5-12; stalk cell 6-16x5-9. 

Spores: Ellipsoid 6-9x'i6-7. 

Distribution: Europe, North America, Japan. 
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74. Taphrina reichei Werd. 

Werdennann (168)* 

Host: Prunus capollin Koehne. Leaf-curl. 

Asci: Cylindric, obtuse, 26-34 x8-i2; stalk cell 15-18x8-10. 

Spores: Eight in ascus, subelhpsoid, diameter 4-5.5. 

Distribution: Mexico. 

75. Taphrina amygdali (Jacz.) n. comb. 

Syn.; Exoaacus amygdali Jacz.; Exoascus deformam (Berk.) Fkl. in part. 

Jaczewaki (170). 

Host: Prunus communts (L ) Fritsch var. dulcis, var. amara. 

Mycelium: Intercellular. 

Asci: Hypophylloiis, clavate, rounded, 24x9-11; stalk cell 11x8.3. 

Spores: Usually four to eight in ascus, globose, diameter 3-4. 

Distribution: Southern Europe. 

According to Jaezewski this fungus is distinct from the variety of T. de- 
jormans described by Campbell (165) from the same hosts. 

76. Taphrina pruni Tul. 

Syn.: Exoaacun pntm Fkl. 

Tulasne (14), Fuckcl (15), Sadebeck (47, 73, 80, 03), Qiesenhai^cn (94, 108), Patterson 
(92), Palm (152), Jaezewski (170), Saccaido 8.817, No. 8842. 

Host: Prunus domestica L., P, padus L., P. spinosa L. Deforming fruits. 
Also, according to Nishida (140) on P, tomentosa Thunb., and P. inctsa Thunb. 

Mycelium: Intercellular. 

Asci: Cylindric-clavate, rounded, 30-60x8-15; stalk cell 10-20x8, not in¬ 
serted. 

Spores: Eight in ascus, rarely more. Subglobosc, diameter 4-5. 

Distribution: Europe, North America, Japan. 

Jaezewski would confine the species to the form on Prunus domestica and 
makes the following varieties: 

76a. Var. divaricata Jacz. On Prunus divaricata Led. Russia. 

76b. Var. padi Jacz. On fruit and twigs of Prunus padus L. Asci elongatc- 
cylindric, rounded, 30-35x11; stalk cell 19x8. Spores globose, diameter 4. 
Everywhere that host grows. 

76c. Var. ussuriensis Jacz, On Prunus ussuriensis. Asci cylindric, 41.5 x 11; 
stalk cell 19.4-24.9x5.5-8.3. Spores globose, diameter 5-6. Russia. 

77. Taphrina minor Sadeb. 

Syn.: Exoaacus minor (Sadeb.) Sacc. 

Sadebeck (73, 80, 98), Giesenhagen (94, 108), Palm (162), Jaezewski (170), Saccardo 
19:70, No. 4736. 

Host: Prunus jruticosa Pall. (P. chamaecerasus Jacq.). Deforming leaves, 
buds, and branches. Also, according to Cunningham (161), and Palm (152), 
on P. cerasus L. and, according to Jaezewski (170), on P. avium L., P. cerasus 
L., and P, microcarpa C. A. Mey. 

Mycelium: Subcuticular. 
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Aeci: Terete-clavate, 30-35 x 6-8. Basal cell broader toward base, 8-10 
diam. Giesenhagen gives dimensions of asci as 18-35x6-8, of stalk cells as 
8-10x6-10. 

Spores: Eight in ascus, 6-7 x 5. 

Distribution: Germany, Russia, New Zealand (Siberia). 

78. Taphrina truncicola Kusano. 

Kusano (124), Jacsewski (170), Saccardo 18:197, No. 8851. 

Host; Prunus incisa Thunb. Deforming shoots and inflorescences. Also, 
according to Nishida (140) on P. maximouiczi Rupr. 

Asci: Cylindric, rounded, 37-45x8.7-10; stalk cell cylindric, 13-20x10-13. 

Spores: Globose, diameter 4-5.8. 

Distribution: Japan. 

79. Taphrina instititiae (Sadeb.) Johans. 

Svn.: Exoaarm tna^titiae Radeb 

Sadebeck (47, 78, 80, 98), Jchanson (62), Rostrup (71), Gie<)enbagcn (94, 180), Palm 
(162), Jaczcwski (170), Saccardo 8:817, No. 8844. 

Host: Prunus insititia L., and P. domestica L. Witches’ brooms. In North 
America on P. pennsylvanica L. (Giesenhagen, Jaezewski). 

Asci: Cylindric-clavate, rounded, 25-30 x 8-10; stalk cell subcubical, sub¬ 
acute at base, inserted, 6-8 x 7-10. 

Spores: Globose, diameter 3.5. 

Distribution. Northern and Central Europe, North America. 

80. Taphrina cerasi-microcarpae (Kuschke) Laubert. 

Ryn. Exoasruti ceratti-mtcrocarpae Kuschke. 

Kuschke (144), Jaezewski (170), Saccardo 84*1301, No. 76.50. 

Host: Prunus microcarpa C. A. Mey. {Cerasus microcarpa Boiss.). De¬ 
forming fruits. 

Mycelium: Intercellular. 

Asci: Clavate, short stalked, 35-50 x 10-13. 

Spores: Globose^ oval, or ovate, 5-7.5x5-6.25. 

Distribution: Transcaucasus. 

81. Taphrina mexicana Syd. 

Sydow and Sydow (160), Jaezewski (170), Saccardo 84:1302, No. 1667. 

Host: Prunus microphylla Hemsl. Small witches’ brooms, about 5cm. in 
diameter. 

Asci: Cylindric, round or more often truncate, 28-35x6-9; stalk cell 9-13 
X 7-10. 

Spores: Eight in ascus, ellipsoidal, 3.5-4x2.5-3.5. 

Distribution: Mexico. 

82. Taphrina mume Nishida 

Yoshino (127), Nishida (140), Saccardo 22:766, No. 6877. 

Host: Pruniis mume S. and Z., P. armeniaca L. uar. onsw Maxim. Deform¬ 
ing shoots. 
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Asci: Cylindric, rounded, 25-52 x 8-15; stalk cell 8-12 x 5-15. 

Spores: Usually eight in ascus, globose, diameter 4-6. 

Distribution: Japan. 

83. Taphrina deformans (Berk.) Tul. 

Syn.: Exoatcus deformans (Berk.) Fkl.; Ascomyces deformans Berk.; Ascosporium deformans 

Berk. 

Berkeley (10), Tulasne (14), Fuckel (16), Rathay (28), Sadebeck (47, 73, 80, 93), Roatrup 
(71), Qieaenhagen (94, 108), Patterson (92), Campbell (105), Jaczewaki (170), Saccardo 
3:816, No. 3341. 

Host: Prunus persica L., P. communis (L.) Fritsch, deforming leaves, 
twigs, and rarely flowers. 

Mycelium: Intercellular. 

Asci: Described by most authors as epiphyllous, but occasionally also 
hypophyllous (Mix 186), according to Jaezewski exclusively hypophyllous (!). 
Cylindric, rounded, 25-50 x 8-12; stalk cell 6-8x6-10. 

Spores: Usually 8, sometimes 4 in ascus, globose, diameter 3-5. 
Distribution: World wide. 

The form on almond, noted by Rathay and by subsequent authors is 
described by Campbell (165) as a variety, without naming it as such. Asci 
are 34x11-12, without stalk cells; spores 7x5. 

84. Taphrina pseudocerasi (Shirai) Sacc. 

Syn.: Taphria pseudocerasi Bbirai 
Shirai (96), Jaezewski (170), Saccardo H .824, No. 3077. 

Host: Prunus pseudocerasus Lindl., and P. miquelliana Maxim. (P. 
suhhirtella Miq.). Witches' brooms, 

Asci: Terete-clavate, rounded, 40-44x6-9; stalk cell 6-9 long. 

Spores: Many in ascus, subglobose, 4.5-5x3.5-4.5. 

Distribution: Japan. 


85. Taphrina andina Palm. 

Syn.: Exoascus andinus (Palm.) Sacc. and Trott. 

Palm (134), Jaezewski (170), Saccardo 82:764, No. 6871. 

Host: Prunxis salicijolia'BBt'K.. Spots on leaves. 

Asci: Epiphyllousor hypophyllous, cylindric, rounded or truncate, 27-31 
X 9.5-13.6; stalk cell cuboidal, 9.5-13.6x9.5-105. 

Spores: Eight in ascus, subglobose, 4.5 x 3.5. 

Distribution: Quito and Ambato, Ecuador. 

86. Taphrina farlowi Sadeb. 

Syn.: Exoascus farlowii (Sadeb.) Saco. 

Sadebeck (73, 80, 98), Giesenhagen (94, 108), Patterson (92), Jaezewski (170), Soccaido 
10:70, No. 4787. 

Host: Prunus aerotina Ehrh., deforming fruits. 

Mycelium: Intercellular. 
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Asci: Scattered, terete-clavate, rounded 20-30x8-9; stalk cell elongate, 15- 
25x8-9, not inserted. 

Spores: Globose, diameter 4. 

Distribution: North America. 

87. Taphrina varia (Atk.) n. comb. 

Syn.: Exoaacua variua Atk. 

Atkinson (8G), Gieseiihagen (04), SaHobeck (98), Jaezewski (170), Saccardo li:486, No. 
2717. 

Host: Prunus serotina Ehrh. Deforming shoots. 

Asci: 20-27 x 8-10, stalk cell 12-17 x 8-10. 

Spores: Not described. 

Distribution: Alabama, U. S. A. Perhaps also on P. demissa Walp. in 
Colorado (Atkinson). 

Giesenhagen makes this species synonymous with T. farlowi, which, how¬ 
ever, occurs on fruits. They should be considered distinct species until 
further proof of their identity is forthcoming. 

88. Taphrina rostrupiana (Sadeb.) Giesenhag. 

Syn.: Exoascua roatruptanua Sadeb. 

Sadebeck (80, 93), Qiesenhagen (94, 108), Jaezewski (170), Saccardo IJ :486, No. 2708. 

Host: Prunus spinosa L., deforming fruits. 

Asci: Cylindric-clavate, rounded, 35-50 x 7-8; stalk cell variable, 10-16x2-6 
or 1.5, often pointed below but not inserted. 

Spores: Eight in ascus, ellipsoid, 6-7 x 3*4. 

Distribution: Europe. 

89. Taphrina pruni-subcordatae (Zeller) n. comb. 

Zeller (177). 

Host: Prunus subcordata Benth. Deforming fruits. 

Asci: Clavate, often truncate, sometimes narrowed above, 54-61x10-13; 
stalk cells not inserted, 12-16x5-11. 

Spores: Ellipsoid to ovate, 6-10x3.5-5. 

Distribution: Oregon, California, U. S. A. 

90. Taphrina rhizipes (Atk.) Giesenhag. 

Syn.: Exotucua rhizipea Atk. 

Atkinson (86), Sadebeck (93), Giesenhagen (94, 108), Jaezewski (170), Saccardo lliiBS, 
No. 2716. 

Host: Prunus triflora Roxb., deforming shoots and fruits. 

Asci: Clavate, 30-40x8-10; stalk cell 25-40 x 3-5. Rhizoidal outgrowths 
from asci and basal cells penetrate between epidermal cells. 

Spores: Not described. 

Distribution: Alabama, U. S. A. 
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91. Taphrina cecidomophila (Atk.) Giesenhag. 

Syn.: Exoascus cecidomophilus Atk. 

Atkinson (80), Sadebeck (93), Jaczewski (170), Saccardo J1 :486, No. 2718. 

Host: Prunus virginiana L., occurring on insect galls on fruits. 

Mycelium: Intercellular, but superficial. 

Asci: Cylindric or rarely clavate. 30-40 x 6-10; stalk cell broad, rounded 
below, 6-10 X 10-15. 

Spores: Not described. 

Distribution: New York, U. S. A. 

92. Taphrina confusa (Atk.) Giesenhag. 

Syn.: Exoascus confusus Atk. 

Atkinson (86), Giesenhagen (04, 108), Sadebeck (93), Jaczewski (170), Saccardo :486, 
No. 2712. 

Host: Prunus virginiana L. Deforming fruits and floral envelopes. 

Asci: 30-45 x 8-12; stalk cell 15-30 x 6-10. 

Spores: Not described. 

Distribution: North America. 

93. Taphrina unilateralis (Pk.) n. comb. 

Syn.: Exoa$cu» milateraliB Pk. 

Peck (102), Jaczewski (170), Saccardo 16.808, No. 2920. 

Host: Prunus virginiana L. Leaf curl. 

Asci: Subcylindric, slightly contracted above basal cell, 40-52 x 13-16; 
stalk cell 13-16 broad and about as long. 

Spores: Eight in ascus, globose or broad elliptic, 6-6.5 x 5-8. 

Distribution: New York, U. S. A. 

94. Taphrina bullata (Berk, and Br.) Tul. 

Syn.: Taphrina hidlata (Berk, and Br.) Sadeb.; Exoascut bullatus (Berk, and Br.) Fkl.; 
Otdtum bullatum Berk, and Br .; Ascomj/ces bullatus Berk.; Ascosponum bullatum Berk. 
Berkley (8), Tulasne (14), Sadebeck (78, 80, 93), Johanson (62), Rostrup (71), Qiesen- 
hagen (94, 108), Palm (162), Jaczewski (170), Saccardo 8:817, No. 8343. 

Host: Pyrus communis L., leaf curl. Also on Chaenomeles lagenaria Koidz. 
(Rostrup). 

Mycelium: Subcuticular. 

Asci: Cylindric, truncate, 36-40 x 8-9; stalk cell 10-15 x 8-9. 

Spores: Globose, diameter 5. 

Distribution: Europe. 

95. Taphrina piri Kusano. 

Syn.: Exoascua ptri (Kusano) Sacc. and Trott. 

Kusano (124), Jaczewski (170), Saccardo 18:197, No. 8862 and 28:764, No. 5870. 

Host: Pyrus miyabe Sarg. Spots on leaves. 
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Asci: Plump-cylindric, rounded-truncate, 2ft42 x 9-13; no stalk cell. 
Spores: Globose, diameter 3-5. 

Distribution: Japan. 

96. Taphrim caerulescens (Desm. and Mont.) Tul. 

Syn.: Exoascua coerulescena Sadeb.; Aacomycea caeruleacena Desm. and Mont.; Aacomycea 
Quercua Cke.; Aacomycea alutaceua Thm.; Aacomycea cxtenaua Pk.; Taphrim extenaa (Pk.) 
Sacc.; Taphnna alutacea (Thum) Sacc.; Taphrvna quercua (Cooke) Sacc. 

Desmaziferes (6), Tulasne (14), Cooke (26), Thumen (88), Saccardo (42), Sadebeck (47, 
78, 80, 98), Peck (51), Johanson (56), Patterson (02), Giesenhagen (94, 108), Palm (152), 
Jaczewski (170), Saccaido 8.814, No. 3382, 8883, 815, No. 8884. 

Host: Quercus spp. Spots on leaves. 

Asci: Often amphigenous, broad-cylindric, rounded or truncate, abruptly 
attenuate at base, with rhizoidal appendage, 55-70 x 15-20; no stalk cell. 
Spores: Numerous (conidia) 2.5-3 x 1.5-2. 

Distribution: Europe, N. America. 

97. Taphnna rubrobmnnea (Pk.) Sacc. 

Syu.: Aacomycea rubrobrunneua Pk. 

Peck (68), Jaczfwaki (170), Sacaardo 10:07, No. 4724. 

Host: Quernis rubra L. Spots on leaves. 

Asci: Oblong, truncate, 50-75 x 15-22. 

Spores: Numerous (conidia) subelliptic, 3-4x15-2. 

Distribution: Sandlake, New York, U. S. A. 

98. Taphrim kriichii (Vuill.) Sacc. 

¥iyn.* Exoascua krurhii Vuill. 

Kruch ^69), Vuillemm (75), Sadebeck (80, 98), Giesenhagen (94, 108), Jac 2 ew.ski (170), 
Saccardo 10:68, No. 4727. 

Host: Querem ilex L. Witches’ brooms. 

Mycelium: Subcuticular. 

Asci: Subclavate, 72-80x21-23; no stalk cell. Sadebeck and Giesenhagen 
give dimensions of asci as 65-75 x 15-20, broadening below to a width of 30-40. 
Spores: Eight in ascus, globose, diameter 4, conidia 2.5 x 2. 

Distribution: France and Italy. 

99. Taphrim randiae Rehin. 

Aehm (112), Jaczewski (170), Saccardo i6:1162. No. 4790. 

Host: Randia sp. Spots on leaves. 

Asci: Sessile, between epidermal cells, oblong, truncate, narrowed at base, 
50 x 25; no stalk cell. 

Spores: Globose, diameter 3-4. 

Distribution: Serra Orgaos, Brazil. 



Mix: Thk Genus Taphbina II 


175 


100. Taphrina purpurascens Robins. 

Syn.: Exomcus purpurascens (Robins.) Succ.; Ascomyces deformans (Berk.) var. purpurascens 

Eil. and Ev. 

Robinson ( 66 ), Sadebeck (80, 93), Gieaenhagen (94. 108), Patterson (92), Jaczewski (170), 
Ellis and Everhart, North American Fungi No. 1886, Saccardo 8:819, No. 8353. 

Host: Rhius copallina L. leaves. 

Asci; Dumbbell-shaped, constricted in the middle. 24-32 x 9-14,6-11 broad in 
constricted part, 9-21 at base; no stalk cell. 

Spores: Ellipsoidal, 3.5-5 x 2-5-4. 

Distribution: North America. 

101. Taphrina sebastianae (Sadeb.) Jaez. 

Exoascus sehastmae Sadeb. 

Sadebeck (120), Jaczewski (170), Saccardo 22:764, No. 6872. 

Host: Sebastiana brasUiensis (Mull.) Arg. Leaf curl. 

Asci: Polymorphic, narrow-cylindric, 90-130x8, or 70-80x6-9 and 2-3 broad 
at base; or clavate to oblong-ellipsoid, rounded or subtenuate, 50-90 x 9-20 (in¬ 
cluding stalk cell); stalk cells one or two. 

Spores: Eight in asciis, ellipsoid, 5.5-6.5x4.5-5. 

Distnbution: Tubarao, Brazil. 

102. Taphrina sorbi (Jaez.) n. comb. 

Syn.: Exoascus sorbi Jaez. 

Jaczewski (170). 

Host; Sorbus ierinituilis Crantz. Spots on leaves. 

Mycelium: Subcuticular. 

Asci: Hypophyllous, clavate, truncate, 16-20x9-11; stalk cell flat, not in¬ 
serted, diameter 6-8. 

Spores: Usually eight in ascus, diameter 3.7-4; conidia 3.7x 1.8. 

Distribution: Caucasus. 

103. Taphrina bussei v. Fab. 

8501 .: Exoascus bussei v. Fab.; ? Exoascus theobromae Ritz. Boa. 

Von Faber (129, 181), Ritzema Bos. (106), Jaczewski (170), Saccardo 22:764, No. 5869. 

Host: Theobroma cacao L. Witches' brooms. 

Mycelium: Intracellular, 

Asci: On leaves only, amphigenous, 15-17x5. 

Spores: Eight in ascus, ellipsoid, 2.5x 1.7. 

Distribution: Kamerun, South Africa, (Surinam?). 

104. Taphrina ulmi (Fkl.) Johans. 

Syn.: Exoascus ulmt Fkl ; Exoascus campestns ‘Sacc. 

Fuckel (17), Saccardo (41), Sadebeck (47, 78, 80, 98), Johanson (62), Rostnip (71), 
Oieaenhagen (94, 108), Patterson (92), Palm (162), Jaczewski (170), Saccardo 8:819, No. 
8851; 820, No. 8866 . 
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Host: Ulmus campeatris L,, U. glabra Mill., U, montana With., V, auberoaa 
Monch., U. americana L. Spots on leaves. 

Asci: Cylindric, or oval, rounded, 12-20x8-10; stalk cell very broad, 3-8 
X 15-20. 

Spores: Eight in ascus, globose, diameter 3.5. 

Distribution: Europe, North America. 

DOUBTFUI. SPECIES 

1. Taphrina githaginis Rostr. 

Rcwtrap (71), Sadebeok (78), Saccardo 10:68, No. 4788. 

Host: Agrottemma githago L. Swellings of steins and leaves. 

Mycelium: Intercellular. 

Asci: Ellipsoid, 48-58 x 30-45; no stalk cell. 

Spores: Numerous, 4-6x2-3. 

Distribution: Europe. 

Apparently belongs in the Protomycetaceae. 

EXCLUDED SPECIES 

1. Exoascm anomalus Sacc. Is Aseocorticixm albidum Bref. 

2. Taphrina candicans Sacc. on Teucrium chamaedrys L. Not a 
fungus, but the effect of mite injury (Jaczewski, 170). Ex¬ 
cluded by Giesenhagen (94). 

3. Taphrina cissi Zoll. On Cissus sp. Never recognized by any 
student of the genus. 

4. Exoascm julgens (Cke.) Sacc. {Ascomyces ftdgens Cke). on 
Arctostaphylm ep. An insect injury. Excluded by Giesen¬ 
hagen (94). 

5. Taphrina marginata Lamb et Fautr. On Crataegm oxyacan- 
tha L. Not a fungus, but injury due to Erineura mites. 
(Palm 152, Jaczewski 170.) 

6. Taphrina rhaetica Volk, on Cr^pis blattariodies Vill. Belongs 
to Taphridium (Volkartia) of the Protomycetaceae. (Juel 
157.) 

7. Taphrina umbelliferarum Rostr. {T. oreoselini Massal.) Is 
Taphridium umbelliferarum (Rostr.) Lagerh. and Juel. 
(Juel 157.) 

8 . Exoascm Quercm lobatae Mayr. No fungus was ever seen. 
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Two Now Sunfisli of the Family Centrarcliidae from the 
Middle Pliocene of Kansas 

( T.AUDE \V 

Tlie Kniisns I'liixei'.itv Aliiseiuii «*f \ei1e]>intc Paleotif(iloffv 

AHSTU\p^’ Twu iH'W ,sp(‘ci('s of (^cntrarchfd fiNlu's, Chacnohrullus kunsat^cnsis 
S|). ii()\ , and PitniiKri.s luiin sp nov , aro drsmbed from sjU'Cimpiis in tlip Kan¬ 
sas Univt'rsity Must'um of ^'(‘rl(‘lmdp Paloontolopjy. Both s])Oc*ios arc from 
Ili(‘ diatomarooii> marl bed. Middle PlioctTie, Logan rounfv, Kansas. 


D UHIN(; tlip simniuT of 1924, Mr. H. T. Marlin made bis first 
visit to what is known ns “Rhino Hill Quarry” in Wallace 
county, Kansas. While visiting this locality he discoven'd the white 
diatomaceous marl bed n(‘ar the Marshall ranch. In this bed he 
found a few scattered fish scales and a few dicotyledonous leaves. 
This information was given to Dr. M. K Elias of the Kansas (t(‘o- 
logical Survey. Doctor Elias in his intensive study of the geology of 
Wallace county, located a rich deposit of fossil fish in the diatoma- 
ceou'^ marl, which is associated with a deposit of dicotyledonous 
leaves. The latter deposit was first opened in the slimmer of 19»‘U 
and only one day was sjient collecting in this locality. 

The ciuarr>" is located at sec. 7, T. 11 8., K. 37 AV. in Logan county, 
about a mile east of the “Rhino Hill (iuarry,” which lies near the 
cast line of Wallace county and is at the base of the diatomaceous 
marl. Th(* marl was laid down in a large, deep, clear lake that ex¬ 
isted during the middle Pliocene. It is interesting that under the 
lake bed is the old river channel filled wdth sand and assorted gravel, 
in which the “Rhino Hill” fauna is found in AVallace county. 

The geology of this area has been fully discussed by Doctor Elias 
in “The Ecology of Wallace County, Kansas,” 1931, Kansas EcoL 

(177) 
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Surv. Bull., No. 18. An excellent detailed description of this dia- 
tomaceous marl is also given by Doctor Elias in Circular No. 3, 
Kansas Geol. Surv., 1931, “Diatomaceous Marl from Western Kan¬ 
sas, a Possible Source of Hydraulic Liine.^^ 

In collecting the specimens it was found that the procedure used 
in preserving many other types of fossils could not be used with 
those from the diatoniaceous marl. The marl has been exposed to 
weathering, and has been atta(‘ked by tlie roots of plants from above 
which have caused it to crack in many pieces. Tn many places sur¬ 
face water has worked down through the joint planes, carrying sedi¬ 
ment, and making it almost impossible to secure unweathered or 
complete specimens. There are also fine layers of clay intercalated 
in the marl, which hold moisture for a considerable time, so that 
upon exposure to the dry, hot climate of that area the clay drie^ 
rapidly, warps and checks, causing the thin layer of marl above to 
slough off, oftentimes destroying good specimens. The marl itself, 
if damp when first exposed to the atmosphere, likewise loses its 
moisture rapidly, causing it (o crack and form fine laminae, destroy¬ 
ing fossils in it. Great caution must be used in removing the fossils 
and special care must be taken to place them in a shaded area im¬ 
mediately upon removal. The fossils cannot be treated with gum 
arabic or shellac solution with any suc(*ess, since this treatment 
causes them to break into many pieces. 

Due to apparently close relationship of these forms to our modern 
fishes, it seems advisable at present to refer the following spetdes to 
living genera, since many of the charar‘ters by whi(‘h our modern 
genera are distinguished are those not found preserved in fossil 
forms. These species have been placej^l with living genera because 
they have certain skeletal characters in (‘ommon. Future collecting 
may provide better preserved material which will further substan¬ 
tiate this association or give sufficient grounds for separation. Other 
species from this fauna will be described when suffitnent modern 
material is available for comparative study. 

('haenobrijttm kansasemi^, sp. nov. 

(Plate VI) 

Ilolotypr No. 792?^, University of Kansas Museum of Vertebrate 
Paleontology. Complete skeleton, lacking part of prcmaxillac. 

Horizon and type locality. From the Diatomaceous Marl Bed, 
Middle Plio(‘ene. (collected on sec. 7, T. 11 S., R. 37 W., Logan 
county, Kansas, by the University of Kansas Museum Expedition, 
summer of 1931, 
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Diagnosis. Body sunfisli-slmped, oblong and slightly arched in 
front of dorsal fin. Vertebrae 18 + 16. I). X, 12; A. Ill, 8; V. L 5. 
Length of attacliinent of anal fin less than one half of dorsal fin at¬ 
tachment. Longest anal and dorsal spines over half as long as soft 
rays. Longest dorsal spine equal to distance from snout to about 
the center of the eye. Neither pectoral nor ventral fins reaching 
anal fin. Maxillary, premaxillary, vomer, and pterygoid bearing 
teeth. Scales ctenoid. Caudal fin emarginate. 

Description of type. (See plate VI.I The specimen is that ap¬ 
parently of a young adult fish. Length of fish without tail, 94 mm. 
Length of head from end of snout to atlas, 31 mm. Head 3 in 
length; depth, 2%. Depth at caudal peduncle, 13mm. Tlie dorsal 
fin attachment is 35 mm. long. The lengths of dorsal spines are as 
follows: I, 8 mm.; II, 10 mm.; Ill, 12.5 mm.; IV, 13.5 mm.; V, VI, 
\TL VIII, IX, X, respectively, 14 inm. A distance of 18 mm. sepa¬ 
rates the posterior attachment of the dorsal fin from the caudal fin. 

The head is badly crushed, but the dentition of the maxillaries 
and premaxillaries is very distinct. They are set with rows of small 
sharp conical teeth. On the anterior part of the maxillaries and pre- 
maxillaries in the outer row the canines are well developed. These 
are about three times the size of the .small conical teeth. The vom- 
(‘rine and pterygoid teeth are small and coni(‘al. (.)nly four branch- 
iostegals are visible. The pectoral fin shows only t(‘n rays, which 
are nearly hidden by the ribs. The ventral fin (I, 5) is so broken 
that only about half of the w^ll-developed spine is present. The 
soft rays reach nearly to the first anal spine. The anal fin is well 
developed and is attached almost directly below the IX dorsal spine. 
The length of the attachment of the anal fin is 16 mm. and the 
posterior point of attachment is 17 mm. from the caudal fin. The 
anal sjnnes are wtH developed and heavier than the dorsal spines. 
Their lengths are as follows: I, 11 mm.; 11, 13 mm.; HI, 15.75 mm. 
Three interneurals are present anterior to the dorsal spines. 

Pomoxis laneiy sp. nov. 

(Plate Vll) 

Holotype. No. 789F, K. U. M. V. P. Complete crushed skeleton 
lacking most of caudal fin. 

Horizon and type locality. From the diatomaceous marl bed, Mid¬ 
dle Pliocene. Collected on sec. 7, 118., R. 37 W., Logan county, 
Kansas, by the University of Kansas Museum Expedition, summer 
of 1931. 
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Diagnosis, Body sunfinh-shaped, oblong, and symmetrical. Ver¬ 
tebrae 14+ 17. D. VII, 15; A. VI, 12; V. 1, 5. Anal fin nearly as 
long as dorsal. Longest anal and dorsal spines over half as long as 
soft rays. Scales ctenoid. 

Description of type. Complete impression of a small sunfish, with 
the exception of the tip of the caudal fin; many of the bones and fin 
rays present. The skull is badly cTUshed. Tlie dentary and pre¬ 
maxilla are covered by rows of sharp conical teeth. The vomer, 
palatines, pterygoids and phar>"ngeals are missing or so crushed ihi\t 
they cannot be studied. Ijength of the head from the tip of the pre¬ 
maxilla to the posterior border of the opercular, in line with the 
A^'ertebrae, 25 mm. Only three bramihiostegals are visible. The 
pectoral fin is so folded under the body that it is impossible to study 
it in detail. The ventral fin (I, 5) is attached 11.5 mm. anterior to 
the anal fin. The spine is well developed, being 9.5 mm. long. The 
soft rays just reach tin; first spine of the anal fin. The length of 
basal attachment of the anal fin is 20.5 mm. The first anal spine is 
attached directly under th(‘ attachment of the fourth dorsal spine. 
Anal spines I and IT are rather slender. The lengths of the anal 
spines are as follows: I, H.5 mm.; 11,5 mm.; Ill, 6 mm.; IV, 9 mm ; 
V. 10.5 mm.; VI, 12 mm. The first soft rays of the anal fin are 15 
mm. long. The soft antil rays reach only to the center of the caudal 
peduncle. The dorsal fin has a basal attachment of 22 mm. The 
soft rays arc longer than the longest dorsal spines. The lengths of 
the dorsal spines are as follows: I, 4 mm.; II, 6 mm.; Ill, 10 mm.; 
IV, 11 mm.; V, VI and VII, respectively, 13 mm. Six interneurals 
are present anterior to the first dorsal spine. Vertc'brae (imi)res- 
sionsj 14 + 17. Only four vertebrae/ are actually present. The 
greatest depth of 26 mm. is just anterior to the dorsal fin. Length 
of fish to last caudal vertebrae is 70 mm. The skeleton is that of a 
young fish. 

The paratype is the skeleton of a still younger fish 45 mm. in 
length to the last caudal vertebrae. The caudal fin is entirely lack¬ 
ing. The skeleton is nearly complete except for the badly crushed 
condition of the head. Small conical vomerine teeth are present. 
The ventral, anal and dorsal fins are the same as in the holotype. 
The si>inous rays have the same proiiortionate length. Pectoral fin 
shows at least ten rays. Vertebrae are complete, being 14 + 17. 
The eye is contained four times in the length of the head. 

Remark. This species is named for Dr. H. H. Lane, under whose 
guidance the expedition worked the summer of 1931, and who has 
offered many helpful criticisms and suggestions. 
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PLATE VI 

Chaciiobryltiiit hki'x, sjt. nov., nearly eoini)Ie1(' skeleton, K U Miis. 

Vert. Palco. No. 792P. Approxiniatc-ly % natural size. K(‘c text for mcastire- 
ments and description. 
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PLATE VII 

Pomoris lanri, ,sp. iiov., noarly coniplt'lc sk(‘l(‘ton, K. U. Miis. Vert. Paleo. 
No. 7S9F. A])i)roxiiiiately natural .size. Se<^ text for inc'aMinunents and descrip¬ 
tion. 
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The Family Apioceratidae (Diptera) in North America* 

REdlNAl.D H. PAINTER 
Mniihnitui), Kansas 

ABSTHAcrr: Notos on iiio.st of the tyyjo series, keys to sill si)e(*ies. and ad¬ 
ditional distribution records are i^iven for the known North AnK'nean species. 
The following lU'w species of Apiorrra are describidl: triniacalntn, enJom, 
nldnrhi, bvnwvn, vJdvnlor, tutirrupta, notntn, convcrtp'n.s, mtirtinonnn and 
filiun's are giv(*n of genitalia an<i other characteis There are s('\ent(‘en de- 
scribc'd .-species in (his family in North America. 

I N a recent review of the |Lj,enus Apiocera (41 the writer redescribed 
the two previously known Nortli American spee’es ' '"enus 
and added one ntnv sjK'cies. Through tlie kindness of the late Dr. 
.1. M. Aldrich, Tiiited States National Museum, it has been possible 
to study a number of additional specimens representing six new 
species of this genus. During a recent trip for the .study of the ty])es 
of Bombyliidaef it was possible to examine also all of the type 
specimens of the family Apioceratidae which still exist in North 
American museums. A few^ notes on these have also been included. 
These records have (‘xtended the range of severfil species and our 
knowdedge of this unusual family. The s})ecies described here bring 
the total number of North American species to seventeen and the 
total known for the wxirld to twenty-five. 

*A .suuh of tlu* nmtmml in lln; Fiancis Huntington Snow Entoiuolojfical Mn^mnn, Vni- 
viTMt.y of Kansa.s, the United States National Mu.seiim ami Meveial otluMs. This is Con- 
tnlnition No 41 f), iroin the Depaitnient of EntoniologY, Kansas State College. 

t The writei is indebted to the diieetors of the Bach fund foi funds to permit the ex¬ 
amination of the.se types. The author is also indebted to the following person.^ foi the loan 
of personal collections or specimens m their care: Dr. J. M. Aldiich, l)i. H H. Bcumer, 
Messis. E. P. VanDuzeo, C. H. Martin. J. W'llcox, E. R. Tmkham, F. M. Hull and E. T. 
Oesson, and to hi.s wife foi makinp; the illustrations which aie gum heie. 
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RHAPHIOMIDAS 

A study has been made of a few specimens of each of the de¬ 
scribed species of this genus and of tlie types which still exist. The 
key given below is adapted from Townsend (5): 

1. First anal fell ojien widely. Apomida^n trothih^i Ccxj , 188 

First anal cell closed {lihaphinividm) .2 

2. Abdomen wholly brown, wings with a smoky Iingt‘, antennae blackish. e 4 ns(opunO. S., 188 
Abdomen not wdiolly black; wings hyaline, antennae yellowish or reddish, at least 

on the thud joint.3 

3 Abdomen almost w-holly yellow. zanthos Tow'iisend, 189 

None of tlie abdominal segments entiiely yellow, the second and fourth each partly 

yellow', partly blackish . . . .4 

4. Ground color of abdomen yellowish, onl> the fiont border and a median spot on sec- 
oikI to fouHh segments blackish; biisth*s of legs and iscutelhmi yellowish mtim (to«| , 188 
Ground color blackish, only the hind border of second to fourth segmenk^ yellowish; 
bustles ol hind bolder of scutellum and middle and hind legs blackish. 

mt'Uift’x Townsend, 189 

1. Apotnidas trochiluH Co(|. (2)* 

This species is included in tlie key tin account of its great simi¬ 
larity to lihaphiomidas. The type female in tlu' Tnited States 
National Museum lucks the antennae and is greasy. It is in all 
respects like R. acion or xemthoa cxccjit in the open first and anal 
cell. A male intermediatt' in this charueter is mentioned under R. 
acion. It ajijiears that this single character is hardly sufficient 
grounds for generic segregation. No other sjiecimens aiipear to have 
been eolletdf'd or recorded and additional material will jirobably be 
necessary before the exact generic status can be determined. 

1. Rhaphioniidas cpiscopus (). S. (5) 

The type female in the Museum of Comparative Zoology is very 
greasy, but so far as is visible, th^ identifi(‘ution and description 
givem by Townsend from fresh specimens is correct. The black pile, 
mentioned by Osten Sacken, on the last three segments consists of 
restrose hairs similar to those found on female Apioccra. The 
antennae arc like those of acton in size and shape. There is a female 
irom the Townsend collection in the University of Kansas collection 
taken at El Taste, Baja Cal., Sept. '95 (Eisen). 

2. ^ Rhaphiornidas acton Coq. (1) 

The type male is in the United States National Museum. The 
several specimens which have been seen vaiy considerably in re¬ 
spect to the amount of black on the abdomen. In a typical male 


Numbera refer to liteiature cited. 
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specimen the antenna measured first joint, 0.65 mm.; second joint, 
0.25 mm.; third joint, 1.85 mm. The third sep:ment is elongate oval 
in shape. 

The following' specimens liave been seen: 

Three males, two females, C'ajon, Cal, July 24, 19^10 (T. F. 
Winburn and R. II. Painter, coll.); several specimens “California.^’ 
A male, Mohave Desert, (hil, July 20, 1930 (d H. Martin, Coll), 
is apparently this species. The first anal cell is narrowly open and 
in this res])ect is about half way between the typical acton and that 
in the type of A. trochiluH Coq. The genitalia and other stnictures 
are identical with other males of acton; the amount of black color¬ 
ation on the abdomen is a little less than usual. 

3. lUiaph 10 rnidas xanthas Townsend (5, 6) 

The ty})e of this species was destroyt'd in the San Fran(‘isco fire 
in A])ril, 1906. There are, however, three males in the Snow collec¬ 
tion of the University of Kansas whicli were receiv(‘d fi'oin Town¬ 
send and apj)ear to belong to the type seri(‘s. d'hey are labeled 
“type” in the same handwriting as are the specimens of mcllijcx. 
The locality is given as Taste, B. C. Sept. (Risen).” A single 
teneral male from th(' type locality is in the National Mu«eum. The 
type seri(is consisted of one mate mentioned at the first of the dc- 
scri])tion and ten others mentioned later. These were said to be from 
San Jose del Cabo. The two localities arc very close together and it 
ai)pears that the author designated tlie town rather than the moun¬ 
tain as the tyi)e locality. 

The only specimens seen in addition to those reported by Town¬ 
send and CoUiuillett were a male and female, State (^ollege, New^ 
Mexico, Sept. 23 (W. J. Bearg). The genitalia are different from 
7nelUfez and acton, but the antennae are like the former species in 
size and shape. In the New Mexico specimen the first joint of the 
antenna measured 0.5 nun.; second, 0.35 mm.; third, 1.2 mm. The 
third joint is “flask-shaped” with tlie neck near the second joint. 
In one of the Townsend specimens the anal cell is narrowly op(*n in 
one wing and closed in the other. In both the other specimens it is 
closed and more or less petiolate. 

4. Rhaphioniidas mcllifcx Townsend (5, 6) 

The type of this species was also destroyed in the San Francisco 
fire. In the Snow collection at Kansas University there are two fe¬ 
males which apparently belong to the type series. Both are marked 
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in the same handwriting as are other types in the Townsend 
collection there. These two specimens are labeled “El Taste, L. Cal., 
Sept.^’ This locality reference is evidently to a mountain very near 
San Jose del (Jabo, the type locality mentioned in the original de¬ 
scription. In the Snow collection there is also a female, San Jacinto 
Mts., Cal., 7-21-29 (L. D. Anderson), which is identical with these 
others except that the third joint of the antennae is a little longer. 
In this species this joint is like xanthos, thus shorter and broader 
than in episcopua or acton (text, figure 1). 

Genus Apiocera 

In this genus the males and females sometimes differ appreciably 
in coloration. The males arc easily distinguished either on the basis 
of abdominal coloration or by the structure of the genitalia. The 
females of several species, however, look much alike and it is only 
by comparative study that it has been possible to identify these 
with (Certainty. The shape and vesture of the ninth sternite and 
tergite and of the eighth somite provide excellent characters for 
distinguishing the males of the several species. These structures 
are figured for all the North American species. The details of head, 
thorax and wings appear to present little of use in distinguishing 
the species. The structure of the vesture was discussed in a i)revious 
paper (4). The key giv^^n below is an attempt to provide for identi¬ 
fication of both males and females where i)()ssible. Main de¬ 
pendence must be ])laced on the structure and coloration of the 
males for correct determinations (Plate VIII). 

Key 'm the Species of A pickier a in Xorth Amerk'A 

1. Mctiiplfura willi a or less conspicuous tuft of haii in front ot the spuacle. . 2 

Motapleuia hare oi unifoitiilv short, pilose. r> 

2 Doiso-caudal angle ot niesopleuia Mith a tuft of white haii (see also martuiornm) 

trimavulata, n. sp., I9r> 

Poist^-CHudul angle ot niesopleuia w'lth tiuee oi ftuii <8tiong setae. 3 

3 Setae nf body and legs largely white, bans of thoiaru* doisum w’hite, 

vahriH, n sp., 194 

Setae of litidy and legs largely black, bans of thoracic doisuin white. 4 

4. Abdominal segments 2, 3, and 4 of male banded blu<*k and w'hite. .aldrtchi, n. ap , 193 

Abdominal segments 2 and 3 of male spotted black and wdiite oi forming irregulai 

bands as in haruspcx . bcamen, n. sp., 198 

.f) Doiso-caudal angle of inesopleura with three or foui strong black setae (see, also, 

augur) . clavator, n. sp., 19ft 

Dorao-caudal angle of ine.sopleura bare oi slightly hairy. 0 

ft Most of short hairs on mesonotum and male genitalia black in color; setae mostly 

black . 8 

Most of ahoit hairs white on mesonotum, and male genitalia; setae white. 7 

7. Abdominal spots convex above, straight below; pulvilli usually more than half as 

long as claws; two black spots on each side in females . interrupia, n. sp., 192 

Abdominal spots quadiate; pulvilli about half as long as claws; three black spots 
on I’ach side in feriinle. btUneata Painter, 191 
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8. Doihum ot abdomiiml si'giuents 3 and 4 m mill** hnmdlv blark. 9 

Black on negments 3 and 4 of male forming spots . 10 

9. Male genitalia brown, ninth tergite iiotHierl at apex. harusptu (). S., 191 

Male genitalia black, ninth tcigite not notched at apex . . . notatu, n sp.. 199 

10. Tliorax mostly gray ]>ollenoHe; dark bumn <»f abdominal segments not extending 

across dorsum in male; sometimes almost lacking or confined to two small tuan- 

giilui spots on segments tw(» and three. auuur () S , 192 

Thorax brownish pollenose, m male two white stripes the length of the abdomen 
show' conspicuously aga nst the dark bi<mn, thiee blai-k, subquadrate spots on 

each .side m female. tonvvrqt nn, n sp , 190 

Thorax giav oi biownish i>ollenose; m tlie male a eential black stiii>e and lab*ral 
black stupes coristneted or int<‘iiupted at the base or apex of segments three and 
four; usimllv four tiiangular spots on abdomen of female , wartmorum, n sp., 197 

1. Apiorera blUneata Painter (4) 

Drawings? of the male genitalia of this species are shown on Plate 
VIII. In studying over the specimens previously reported the long 
hairs on th(‘ ventral lobe of the genitalia have been found to be black 
in eight specimens, orange-yellow in four and with some of each 
color in seven specimens. Variation in this character has been found 
in other species, notably hanispex O. S. A male and a female in the 
Jas. S. Mine collection from Bill Williams Fork, Ariz. (F. H. Snow), 
appear to be the same species, but both specimens la(‘k the genitalia. 
In the male the pulvilli are longer than usual for this species and 
tlie abdominal stripes are hardly interrupted at the incisures. It 
is possible that these may represent another species, possibly an 
undescribed one. One male, White Sands, N. Mex., June 30, 1932, 
R. H. Beamer collector; two females, White Sands, N. Mex., July 
23, 1933 (W. Benedict), in the Kansas University collection, belong 
to this species. There is also a male in the same collection from 
C'ameron Co., Tex., August 3, 1928, that appears to belong to biline- 
at a. It differs from the other specimens in a few minor characters. 

2. Apiocera haruspex O. S. (3, 4) 

This species appears to b(‘ the most widely distributed of those in 
North America. The type has been studied and it agrees with the 
previous descriptions and the genitalia drawing given here (Plate 
VIII). Specimens have been seen from the following additional 
localities: 

California: 1 male, Yosemite, Aufiust 3, Hall and Hall coll., in J. Wilcox 
collection; 1 female, Mt. Wilson, August 30; and 5 males, 1 female, Monrovia 
Canyon, August 16, 24, 29, 31 and September 1, C. H. Martin collector; 3 male.'-, 
Beautivista Canyon, July 5, C. H. Martin collector, and in his collection; 1 
male, Pasadena, August 1, 1898, Grinnell (United States National Museum); 

1 male. Tuolumne Co., Cal., July 29, 1926, K. R. Leach; 1 male, 2 female.‘-, 
San Diego Co., Cal.. July, 1891, F. E Blaisdell; 3 male's, Idyllwild, Cal., July 2 
to 8, 1928, C. Van Dyke; 1 male, Oroville, Cal., July 15, 1926, H. H. Koifer 
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(Cal. Acad, Sci.), Two males, 1 female, Nipomo, July 24, 1935; 1 male, 
Cajon Pass, August 1, 1935; 1 female, Indio, August 8, 1935; 2 females, San 
Diego, August 7. 1935, J. Russell collector; 1 female, Idyllwild, August 3, 1935, 
E. I. Beam(‘r collector; 3 iiialea, 6 females, Cuyama Ranch, July 23, 1935, 
J. Russell, Jack and R, H. Reamer, collectors. (In Snow Collection). 

Id.\ho: One male, one female, Lewistown, August 2, 1912 (U. S. N. M.); 
five males, three females, Lewistown, Idaho, July 14-22, 1925, C. L. Fox col¬ 
lector. 

Washington ; One male, Eastern Washington (U. S. N. M.). 

Wyoming: Kahlotus, July 30, 1924, M. C. Lane, collector (J. Wilcox col¬ 
lection). 

BRiTrsH Coli^mbia: One male, Oliver, July 24, 1923, P. N. Broom, col¬ 
lector (U. S. N. M.). 

Oregon: Three males, Adrian, July 22, 1934, C. H. Martin, Dorothy Martin. 

8. Apiocera auger (). S. (4) 

The Bembeoine wasps, mentioned in the paper (4) as (*atrliing 
speeimens of this species, have been determined by Richard Dow as 
Stictiella tennicornn Drawings of the genitalia of A. augur 

are shown in Plate VIII. The following additional specimens of this 
species have been identified: 

Texas: Presidio, 2 females. July 29, 1928, 1 male, 1 fomah', August 16, 1929 
(E. R, Tinkhara collection); 1 male, Tort. Stockton, July 18. 1927, L. A. 
Stephenson colk^ctor in Kansas University colleetioii; 1 male, Brewster Co., 
June 24, 1929, J. B. Parks collector in J. Wilcox collection. 

New Mexico: 1 male, Mesilla Park, May 21, Cockerell (IJ. S. N. M.); 1 
male, Eddy Co., N. Mex., July 11, W. Benedict (Snow Coll ). 

A male and a female collected by F. M. Hull on Galveston Island, 
June, 1926, appear to belong to this species. The male genitalia 
differ only in stiine details which may be due to position. The abdo¬ 
men is rubbed but seems to hav0 had the typical pattern. Both 
sexes, however, have small spines on-the dorsocaudal angle of the 
mesopleura. This is the most easterly record of this family. 

4. Apiocera interruptay n. sp. 

A pale, white pollcnose species with wdiitc setae and with late^ral 
rows of six abdominal spots which are straight on the lower and 
convex on the upper margin. Metapleurae and mesoplcurae bare. 
Genitalia pale brown, similar to bilineata. Length, 19 mm, 

Male. Ground color, pale brown or yellow; mesonotum and last 
antennal joint dark brown or blackish. Pollen entirely white with 
perhaps a trace of a darker pattern on the mesonotum. All setae 
and pile white except for a little blackish or brownish pile on the 
underside of the male genitalia. A series of lateral spots commcnc- 
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ing^ at the second segment and diminishing in size posteriorly are 
black on segments two to four and brownish on five to seven. These 
spots are convex above and straight in outline below, but vary some¬ 
what in size and shape. They are in approximately the same posi¬ 
tion as in bilineata. The genitalia are very similar to bilineata, dif¬ 
fering principally in the shape of the ninth stemite, less acute at the 
end and with a broader incision on the inner margin. Pulvilli about 
three fourths the length of the claws, wings hyaline, veins yellow. 

Female. Similar to male; retrose hairs on the last four abdominal 
segments white or yellowish. Spines of ovipositor brown. The black 
spots on abdominal segments two and three are subquadrate, and 
there is a trace of a brownish spot on the sides of segment four. 

Holotype. Male, Los Angeles, Cal., D. W. Coquillett collection. 

Allotype. Female, Los Angeles, Cal., D. W. Coquillett collection. 

Paratypes. Male, San Diego Co., Cal., D. W. Coquillett collec¬ 
tion. (In United States National Museum, Cat. No. 51432) 3 fe¬ 
males, Indio, Cal., August 5,1935. (Jean Russell and Jack Beamer.) 
(In Snow collection.) 

5. Apiocera aldrichd, n. sp. 

A robust, densely white pilose and pollenose species with the dor¬ 
sum of abdominal segments two, three and four jet black in ground 
color in the male. There is a subtriangular black spot in the female 
in the center of each side of segments two and three. Setae 
mostly black. Metapleura with a conspicuous tuft of hair in front 
of spiracle; dorsocaudal angle of mesopleura with three or four 
strong setae. Length, 23 mm. 

Male. Ground color of body and head black, last two joints of 
antennae, palpi, first and second tibiae, and abdomen beyond the 
fourth segment, brownish. Except for the genitalia and parts of 
the dorsum, the body is clothed with a thick mat of pollen consisting 
of minute curly hair, and in many places with erect thin hairs. The 
latter are especially abundant and long on tbe lower part of the 
head, coxae and first four abdominal segments. Dorsum of thorax 
brown pollenose with short brown pile and streaks of gray pollen 
which form the usual pattern. Setae of body and legs black; of head 
white. 

Abdomen white pollenose; segments two, three, and four with 
quadrate black epots which are black pilose. In front of each of 
these, the mai^n is grayish, behind white. Separated from these 
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spots and on the same segments are smaller subquadrate blackish 
spots along the ventrolateral margins of the tergites. Dorsum of 
segments one and eight brownish. Genitalia brownish, pile black. 
Wing hyaline. 

Female. Similar to male. The pattern on the thorax is less 
prominent and the body setae are partly white. The abdominal pile 
is not so long as in the male. Abdomen white pollenose; brownish 
in center of dorsum with an ill-defined subtriangular spot on each 
side of segments two and three. A similar spot is faintly visible on 
segment four. The quadrate spots on the ventrolateral margins of 
abdominal tergites two, three and four are faintly visible. Segments 
six, seven, and eight, and apex of five shining brown; clothed with 
retrose black hairs on fourth and following segments. 

Holotype male and allotype female, Yuma, Ariz., Jime 26, 1917, 
J. M. Aldrich, collector. (In United States Nat’l Museum, Cat. No. 
51433.) 

Paratypee. Eight males, 1 female, same data as type; 1 male, 
Indio, Cal., June 6 (Dyar and Caudell); 1 female, Los Angeles, 
Cal. (collection D. W. Coquillett); 1 female, San Diego Co., 
Cal. (Coquillett collector); 1 male, S. E. San Bernardino Co., 
Cal, June 15,1930 (J. Wilcox collection); 2 males, Florence, Ariz., 
May 30, 1903 (collection of Acad. Nat. Sci. Phila.); 2 males and a 
broken female (not ,a paratype). Bill Williams Fort, Ariz., F. 
H. Snow (Kan, Univ.); 2 males, four females, Coachella, Cal., 
May 25, 1928, E. C. Van Dyke; 1 male, Phoenix, Ariz., July 17, 
1932, H. Gentry (Cal. Acad. Sci.). 

Doctor Aldrich stated that most of his specimens were collected 
across the Colorado river from Yuma on the California side. 

6. Apiocera calorie', n. sp. 

A more slender, smaller species than haruspex or aldrichi, but re¬ 
sembling them in general appearance and with different genitalia in 
the male. Metapleura with a conspicuous tuft of hair in front of 
the spiracle; dorsocaudal angle of mesopleura with three or four 
strong setae. All setae largely white. Length, 18 mm. 

Male. Grotmd jsolor of body and head blackish-brown; basal 
points of antennae, palpi, tibiae, and apical two thirds of abdomen 
yellowish-brown. Pollen, all pile, and setae of body and head white; 
a few black setae on tarsi and apex of tibiae. Abdominal segments 
’two, three, and four with central spots bare of pollen and hence 
appearing brownish or blackish. These spots on segments three and 
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four occupy most of the dorsum of the segments. On segment two 
the spot is of the same shape as on this segment of haruspex (4, fig. 
6) except that the anterior border of white pollen is wider and the 
posterior border is not interrupted in the center. Genitalia brown, 
white pilose. Wings hyaline, veins brown. 

Female. Similar to male, all pile and hairs, except the retrose 
hairs on abdominal segments six and seven, white. Abdomen white 
pollenose a large subtriangle black spot on the center of each side of 
segments two and three. 

Holotype. Male and allotype female. Tinijas Alias, Southern 
Arizona, 1905, W. J. McGee, collector (in U. S. N. M. Cat. No. 
51434). 

Paratypes. Two females, same data. 

All of these specimens have been in liquid (alcohol?) and one 
female appears to be teneral. The male genitalia are very distinct, 
however, and the body characters are different from any other 
species studied. Hence the species should be recognizable even 
though the specimens from which the description is drawn are poorly 
preserved and their coloration perhaps not normal. 

7. Apiocera trimaculata, n. sp. 

A densely white pilose, white pollenose, species with three some¬ 
what diamond-shaped, black spots on abdominal segments two, 
three, and four. A tuft of hair on the metapleura in front of the 
spiracle, another which is not intermixed with setae on the meso^ 
pleura in front of the wings. Setae except on the tarsi white. 
Length, 17 mm. 

Male. Ground color black, palpi yellow, tarsi and genitalia brown¬ 
ish. Clothed throughout with white pollen; a faint pattern of 
brownish pollen on the mesonotum. Pile white, especially dense on 
the abdomen, front coxae, and lower part of head. The pile is partly 
black on the black abdominal spots. These latter are as follows: 
segment two, with a central diamond-shaped spot with a triangular 
one attached on each side by the apex to the central spot; segment 
three, a central diamond-shaped spot occupying most of the dorsum 
of the segment; segment four, a smaller diamond-shaped spot. In 
addition, on the ventrolateral margins of segments three and four 
there is an indistinct ovoid black spot; a similar one shows very 
faintly on segment two. Genitalia white pollenose and pilose; notch 
on the tip of the ninth sternite a little more pronounced than in 
caloris, which it resembles. 
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Holotype. Male, San Diego Co., Cal., collection of D. W. 
Coquillett. (In United States National Museum, Cat. No. 51435.) 

The species is most closely related to caloris, but in genitalia and 
other characteristics it is distinct. 

8. Apiocera convergens, n. sp.' 

A moderately pilose species with two white pollenose stripes which 
converge on segments five and six and show conspicuously against 
the black and brown abdomen of the male. Metapleura bare, mes- 
opleura with thinly scattered hairs, genitalia and femora mahogany 
brown. Setae black. Length, 18 mm. 

Male. Ground color black; palpi yellowish, antennae, femora and 
posterior part of abdomen dark brown, tibiae light brown. Pile, 
white, the short hairs on thoracic and abdominal dorsum, and on 
genitalia, black. Pollen white, with grayish-brown patterns on the 
thoracic and abdominal dorsum. The abdominal pattern is compli¬ 
cated. A slender central triangle with its base on segment two, 
and apex on segment five, has the base of each segment brownish, 
the apex of each one black, and is interrupted at the extreme apices 
of segments two and four by a narrow white band. This central 
triangle is separated from two rows of conspicuous black lateral 
spots by a white stripe on each side. These spots are subquadrate 
and become progressively larger from segment two to four, and 
smaller from segment five to seven. There is in addition faint black¬ 
ish stripes on the extreme ventrolateral margins of the tergites. The- 
remainder of each segment is white pollenose. Pulvilli about as long 
as the claws. Wings hyaline, veins brown. 

Female. Similar to male, but abdominal pattern apparently con¬ 
fined to subquadrate black spots on the sides of segments two, three 
and four. (The specimens are greasy and rubbed.) Retrose hairs, 
on last three abdominal segments, and those of the dorsum of 
thorax and abdomen black. 

Holotype. Male and allotype female, “Cal.,” C. W. Riley collec¬ 
tion. (In United States National Museum, Cat. No. 51436.) 

Paratypes, Male and female, data. 

The male specimens were labeled Apiocera haruspex 0. S. by 
Coquillett. 


9. Apiocera davator, n. sp. 

A small species resembling bUineata and intemipta in abdominal 
markings, but darker, and with entirely different genitalia. Meta- 
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pleura bare; mesopleura with a tuft of black setae in front of the 
wings. Pulvilli about two thirds as long as the claws. Setae of 
body mostly black. Length, 16 mm. 

Male. Ground color black or very dark brown, palpi yellow, 
tibiae and tarsi light brown. (Third joint of antennae missing.) 
Pollen white on head, and below the level of the wings; brownish- 
gray on mesonotum and abdominal dorsum, but lighter in color 
along the apices of the segments. Pile is white on the parts that are 
white polleno'se, black on the mesonotum, abdominal dorsum, geni¬ 
talia, tibiae, and tarsi. Setae black, except white on head, femora, 
and coxae. The velvety black abdominal spots on each side of the 
second to seventh segments are subquadrate, but somewhat convex 
above. The one on the fourth is the largest; they diminish rapidly 
in size on the segments caudal to the fourth but to a less extent 
cephalad. There are faint oblong spots on the ventrolateral margins 
of tergites two to five, brownish in color and largest on segment 
four. Wings hyaline, veins brown. Genitalia much shorter than 
in the other species. 

Holotype. Male, state of Colima, Mexico, L. Conradt, collector. 
(In United States National Museum, Cat. No. 51437.) 

10. Apiocera martinorum, n. sp. 

A moderately pilose species with five blackish spots on each of 
the segments two, three and four in the male. On segment four 
these tend to coalesce. Metapleura and mesopleura pilose, the pile 
on the former frequently reduced or absent. Genitalia and tibiae 
brown, setae mostly black. Length, 19 mm. 

Male. Ground color black; palpi yellowish, tibiae, tarsi, genitalia, 
and posterior margins of last three segments brown. Pile white, 
except the short hairs and pile on the metanotum, genitalia and the 
black spots on the abdomen which are black. The setae on the 
antennae, head, and prothorax white. Pollen white with grayish 
pattern on the thoracic and abdominal dorsum. On the abdomen 
the pattern is as follows: first segment brownish with two white 
spots on each side; second segment brownish at base, to which the 
four blackish spots are more or less connected; the remainder of the 
segment white; third segment with the four spots separated by white 
pollen; on the fourth segment the inner lateral spots are broader at 
the apex and almost unite with the others on this margin of the 
segment. The last three segments white pollenose with a central 
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brown dorsal spot which may be due to being rubbed. Pulvilli about 
as long as claws. Wings hyaline, veins dark brown. 

Female. Similar to male, but abdominal pattern consisting of a 
subtriangular black spot on the center of each side of segments two 
and three, and an indistinct spot in the same place on four. There 
are also indistinct stripes on the extreme ventrolateral margins of 
the tergites. The first two antennal segments and femora brownish, 
the tibiae and last three abdominal segments light brown. Most of 
the pile and hair on the first four abdominal segments white. 

Holotype. Male, Adrian, Ore., July 22,1932. Dwylee river sand 
dunes, Dorothy Martin, collector. (In C. H. Martin collection.) 

Allotype. Female, Adrian, Ore., July 21, 1934. C. H. Martin, 
collector. (In C. H. Martin collection.) 

Paratypes. Seven pairs, 21 females, 66 males. Adrian, Ore., July 
22, 24, 25, 31, Aug. 4, 11; Roswell Bench, Parma, Idaho. Aug. 4, 
5,1934. (Chas. H. and Dorothy Martin.) 

In the male, segment four of the abdomen is sometimes almost 
entirely black; there is variation in the size and shape of the black 
spots. The genitalia of the male differs from that of convergent in 
various proportions and in the presence of a distinct notch at the 
apex of the ninth tergite. In both sexes there is considerable varia¬ 
tion in the distribution of the black and white setae and in the 
amount of pile on thQ metapleura. The female differs from those 
of both haruspex and augur by having the black spots near the 
center of the sides of the segments rather than at the posterior angles. 
The female of convergent has subquadrate, rather than subtriangu¬ 
lar spots. This species is named for the collectors—^Dorothy and 
Charles H. Martin. 

11. Apiocera beamert, n. sp. 

Abdominal pattern of male similar in pattern to that of haruspex 
from which it differs in characters of genitalia and in the presence of 
a tuft of hair on the metapleura in front of the spiracle and several 
setae on the dorso-caudal angle of mesopleura. Length, 22 mm. 

Male. Ground color of body and head black, antennae, palpi, 
tibiae, and abdomen beyond segment four dark brown. Body and 
head, except genitalia and parte of dorsum, clothed with a thick mat 
of pollen or minute curly hair. Palpi, front, prothorax, coxae, 
femora, and abdomen clothed with erect thin, white hmrs. Dorsum 
of thorax grayish and brown pollenose, forming the usual pattern. 
Setae of head white, of coxae mostly white, of thorax mostly black, 
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of femora and tibiae black. Abdomen white pollenose; bare, black 
spots on the dorsum forming a pattern similar to that of haruspex; 
segment one brownish in the center and along the posterior margin; 
segment two brownish on the anterior border, the black crossband 
expanded broadly in the center to the posterior border and also ex¬ 
panded laterally, the remainder of the dorsum snow white; segment 
three mostly black, the anteriolateral and posteriolateral margins 
brownish; segment four black, the anterior margin narrowly brown¬ 
ish, the posterior white. Segments five, six, and seven mostly white. 
A quadrate black spot on the ventrolateral margins of tergites two, 
three, and four. Genitalia dark brown, pile black. Wings hyaline. 

Female, Almost identical with aldrichi. The single female avail¬ 
able is somewhat greasy. There appears to have been a black tri¬ 
angular spot on each side of segment four as well as on segments 
two and three. The retrose hairs on the fourth and following abdom¬ 
inal segments are mostly white where in aldrichi they are mostly 
black. 

Holotype. Male, Cuyama Ranch, California, July 25, 1935 (R. 
H. Reamer), in Snow collection. 

Allotype. Female, Cuyama Ranch, California, July 25, 1935 (R. 
H. Reamer), in Snow collection. 

Paratype. Male, Cuyama Ranch, California, July 25, 1935. 
(Jack Reamer), Snow collection. 

This species is closely related to aldrichi, but has a different ab¬ 
dominal pattern in the male and different male genitalia. The 
species is named in honor of the collector. Dr. R. H. Reamer. 

12. Apiocera notata, n. sp. 

Abdominal pattern o^f male similar to that of haruspex, from which 
it differs in having the genitalia black and lacking the notch on the 
ninth tergite. Length, 20 mm. 

Male. Groimd color black to very dark brown; palpi, tibiae, and 
tarsi lighter brown. Head and lower parts of body and femora gray 
pollenose, thinly white pilose, dorsum of thorax and scutellum brown 
pollenose, short black pilose with streaks of grayish pollen forming 
the usual pattern. Setae of head and four front coxae mostly white, 
of remainder of body and legs black. Abdomen gray and brown 
pollenose with black bare spots which form a pattern similar to that 
of haruspex. First segment brown pollenose lighter on each side, 
darker in center, a tuft of white pile at the anterior comers and of 
black pile at the posterior comers; second segment brown pollenose 
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on the anterior margin, white on the posterior margin, separated by 
three connected black triangles; third segment with two brown spots 
along the anterior margin, the remainder black; fourth segment black 
with two small white spots on the anterior margin; fifth and sixth 
white pollenose, seventh mostly brown pollenose on the dorsum; 
laterally the usual three quadrate black spots, that on the fourth 
joined to the black band posteriorly. Most of the pile of the abdom¬ 
inal dorsum short, black. Genitalia blackish to dark brown, pile 
black. Wings hyaline. 

Female. Almost identical with the female of haruspex. In the 
single specimen at hand the triangular black spots on the abdominal 
segments are larger than usual in haruspex and on segments three 
and four are confluent with the black quadrate spots on the ventro¬ 
lateral margins of the tergites. Segments seven and eight are much 
darker in ground color than usual with haruspex, the knob at the 
apex of eight is black rather than brown. 

Holotype. Male, Campo, Cal., August 10, 1935 (E. I. Beamer), 
in the Snow collection. 

Allotype. Female, Campo, Cal., August 10,1935 (Jean Russell), 
in Snow collection. 

Paratypes. Two males, same locality and date (E. I. Beamer and 
Jean Russell, collectors), in Snow collection. 

This species is related to haruspex, but the genitalia of the male 
is very different. 



Text Fioure I. Ventral aspect of genitalis and lateral aspects of apices of 
the ninth tergites of Apiocera heameri and notata. Lateral aspects of antennae 
of Rhaphiomidaa xarUhos, acton and epmopm. 



Painter: The Family Apioceratidae 


201 


LITERATURE CITED 

1. CoQUiLLBTT, D. W. A new Rhaphiomidas from California. West American 
Scientist 8:84-86. 1891. 

2. -A new genus of Diptera allied to Rhaphiomidas. Canad. lint. 

24:314-315. 1892. 

3. OsTBN Sackbn, C. R. Western Diptera. U, S. Geol. Survey Ter. Bui. 3: 
281-284. 1877. 

4. Painter, Reginald H. A review of the genus Apiocera Westwood from 
North America. Ent. Soc. Arner. Ann. 25.350-356, 1 pi. 1932. 

5. Townsend, C. H. T. Notes on the Diptera of Baja California. Cal. 
Acad. Sci. Proc. Senes 2, 4:593-620. 1895. 

-New and little known Diptera from the Oregon Mountains and 

vicinity of New Mexico. Amer. Ent. Soc. Trans. 27:159-164. 1901. 



202 


The Univebsity Science Bulletin 


PLATE VIII 

Ventral aspect of genitalia of Apiocera aldrichi, caloris, harusfpex, convergens, 
elevator, trimaculata, and bUineata and ventrolateral aspect of the ninth 
stemite of interrupta and bilineaia. Lateral aspects of the ninth tergites of 
bUineata, calorie, haruepex, augur, convergers, martinorum, clavator and 
aldrichi Diagrams of the dorsal abdominal pattern of convergens and 
martinourm. All the genitalia drawings are made at the same magnification, 
except that of the tip of the ninth tergite of bUineata, 
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Abstract: This study is a detailed morphological consideration of the skele¬ 
ton of the Carolina mantis. It is not a topographical description, but an 
analysis of the skeletal structures in relation to function, origin, and develop¬ 
ment. The head skeleton has been reinterpreted. Some new terms are pro¬ 
posed, and others are given clearer meanings. The discussion is supplemented 
by eight plates of penned drawings. 


INTRODUCTION 

M ost of the recent work in insect morphology, especially that 
of this country, is of a comparative nature. The purpose of 
such work is the drawing of tentative concepts, a purpose of primary 
value for it furnishes us the broad outlines for the study of insect 
structures. In making an illustration the draftsman does not begin 
with the details of one portion and progress to another; he '^blocks 
out’^ the fundamental lines first, then proceeds with the grosser 
features of particular areas, and finally considers the details. Com¬ 
parative analyses of insect structures give us the fundamental lines, 
but it should be remembered that these lines are tentative. Com¬ 
parative analyses, especially of adult features only, will not give 
us the final composition of insect morphology. 

It is with this observation in mind I offer this study of the adult 
skeleton of Stagmomantis Carolina Joh. I have made tentative 
identifications and interpretations of structures, based upon the con¬ 
sideration of currently acceptable morphological studies. Whether 
my identifications and interpretations, especially the latter, will re¬ 
tain their present status will depend upon further study of the 
Carolina mantis. I have begun this morphological study with the 
adult skeleton simply because we know more about the adult skeleton 
than of any of the other insect structures. Again, a knowledge of 
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the ultimate of such a basic system as the skeleton will aid in inter¬ 
preting the ontogeny, and the ontogenetic morphology of the Caro¬ 
lina mantis is the goal of my research. ‘ 

It will be noticed that I have not conformed closely to the use of 
terms and interpretations more or less generally adopted by the 
older morphologists. For the past few years I have become more 
and more certain that entomology is encumbered with many bad 
terms and interpretations, and fortunately, many can be dismissed 
readily because they are quite unnecessary. But recently I have 
presented publicly reasons for my objections to current usage, and 
since I shall convince no one of the validity of my objections if I 
conform to such usage, I must apply my convictions to my own 
research. I hope my aim for simplification and reasonableness does 
not produce too painful an effect upon the reader, but if it does, I 
suggest the reader turn to the lists of synonyms, at the end of each 
part of this paper, and write his preferences over mine. 

PART I—THE CRANIUM 
Epicranixtm 

All of the skeletal features comprising what is usually called ^‘the 
head*^ are features of the cranium. These features are separable into 
two groups, the epicranial and the gnathocranial. The epicranium 
includes the prestomal flap (the upper lip) and the morphologically 
dorsal cuticular areas of the somites fused to form the insect head, 
whereas the gnathocraniura includes the poststomal cranial append¬ 
ages and the ventral cuticular areas of the postoral cranial somites. 

The prestomal flap, or labrum, of the Carolina mantis is well de¬ 
veloped, though not strongly sclerotized. It extends from the sub- 
frontal scleritc (Sfr, figures 1 and 14) to the stomal or oral mem¬ 
brane. It has one main sclerite, the labrite (Lbt), a protecting and 
supporting plate to the inner labral membrane (Lb m, figures 4 and 
14). The lower portion of the labral membrane has distinct sensory 
areas, a velvety median area and two lateral ^^peg’^ areas. Above 
these sensory ^'pegs” are two V-shaped sclerites, the so-called 
^^tormae.” 

The remainder of the epicranium, the sclerotized dorsa of the 
cephalic somites, is strongly developed along the transverse axis, 
giving the Carolina mantis a somewhat intelligent appearance. The 
large size of the compound eyes adds to the keen appearance, but 
these organs contribute more to the predatory effectiveness of the 
insect than to its psychical abilities. Movements from all directions 
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can be caught by the eyes, even from the rear, as may be seen from 
figure 4. The corneas (E) of the compound eyes are separated from 
the median portion of the epicranium by cuticular infoldings which 
form the ocular ridges (or, figure 5). 

The major infolding of the epicranium is the submarginal infold> 
ing (see figure 3). This feature has not been recognized, heretofore, 
as a single, essentially continuous inflection, but as a number of 
separate infoldings; the subfrontal (sfr s, figure 3) or “epistomal,” 
the subgenal (sge s) or "pleurostomal,” the suboccipital (soc s) or 
"hypostomal,” and the postoccipital (poc s). The Carolina mantis 
does not show to best advantage the continuous submarginal nature 
of these infoldings for the anterior “tentorial” pits are turned up 
partially and the subgenal infoldings are not evident. If we allow 
for these special modifications, though, we can see the essential con¬ 
tinuity by deriving the diagrammatic figure 3 from the actual speci¬ 
men shown in figure 5. The continuous nature of this epicranial 
feature is more obvious in the more generalized of orthopteroids, 
such as the cricket. I regard the submarginal inflection as a feature 
of first rank of the insect epicranium. It forms the chief supports 
and points of articulation. 

In addition to the submarginal infolding the Carolina mantis 
epicranium has the temporal (tms, figure 1) and the occipital (occ s, 
figure 4) infoldings.. The temporals run into the occipital, and since 
the latter lacks the supraforaminal portion (shown by the dotted 
line in figure 4) the temporal and occipital infoldings appear to be a 
bilaterally paired feature rather than two separate features. 

All of these infoldings appear as two types of surficial features, 
externally as lines or “sutures,” and internally as ridges. In using 
the term suture in reference to the epicranium the student should 
not confuse the external lines of the infoldings with the moulting 
line, the epicranial suture (eps, figure 1). This suture is a line of. 
cuticular weakness, not the result of a cuticular infolding. 

In the Carolina mantis the epicranial suture extends from the 
occipital Bclerite to the lateral ocelli (oc, figure 1). Its arms are not 
homologous to those of more generalized insects, but are morpho¬ 
logically posterior. In the generalized cranium the stem of the 
epicranial suture extends forward to the median ocellus, then 
branches about that organ into the “frontaT’ sutures, which extend 
to the anterior “tentorial” pits mesad of the antennal bases. 

These sfitures, moulting lines and infolding lines, mark off areas 
of the epicranium. Some students see segmental s^ificance in cer- 
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tain ones of these areas. I am skeptical of such interpretations for 
these sclerites are the results of a highly developed secondary con¬ 
dition. The generalized epicranium* appears to be a sclerotized 
product of the fused dorsa of the cephalic somites. Cuticular in¬ 
flections, with their additional thickening and sclerotization, are 
features of support of this skull, and are features for the needs 
peculiar to the functions of the generalized insect skull. From this 
point of view the search for segmental definitions in the adult epi- 
cranium appears to be one entirely for the optimist. To me it seems 
more reasonable that the epicranial sclerites are more or less per¬ 
sistent areas because the specializations arise from a common funda¬ 
mental plan. The struts and braces may be altered variously, and 
consequently alter the sclerites, but they are essentially the same 
struts and braces. 

From this point of view the Carolina mantis epicranium is sub¬ 
divided into five sets of sclerites, single and paired, by the inflections 
and moulting line. On either side of the epicranial suture are the 
epicranial sclerites (Epc, figure 1). Laterad of these are the tem¬ 
poral sclerites (Tmp). Below the arms of the epicranial suture is 
the frontal sclerite (Frn), and laterad of the frontal area are the 
genal sclerites (Ge). In the Carolina mantis the preocular and 
hypocular* portions of the genal sclerites are greatly reduced, 
whereas the posterior portions (see figure 4) are rather large. The 
main sclerite of the posterior aspect of the Carolina mantis epi¬ 
cranium is the occipital (Occ). 

Some of these sclerites, the frontal, genal, and occipital, are sub¬ 
divided by the submarginal infolding; thus, from the frontal sclerite 
is separated the subfrontal (Sfr, figure 1) or ^^clypeus,” from the 
genal the subgenal (Sge— not definite in this mantid) or '‘pleuro- 
storaa”; from the occipital the suboccipital (Soc, figure 4) or **hypo- 
stoma,” and the postoccipital (Poc). These terms and interpreta¬ 
tions will not be found in textbooks, but they should hardly be 
dismissed for such a reason. I have approached the interpretation 
of the Carolina mantis epicranium from a new point of view, and if 
it is worth while to reinterpret, it is also worth while to correct our 
terminology. Medical men no longer explain diseases in terms of 
biles and humors; with new concepts have come new terms. 


'*The prefixes Mub and hypo have been need interchangeably, as their definitions permit; 
but, for the sake of clarity 1 propose we limit tub for subdivisions of features, and hypo for 
features ventral in position. 


I4r>^7 
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There remains one more structure of the epicranium to discuss, 
the so-called “tentorium” or “endoskeleton.” I am pleased to find 
that Dr. N. S. R. Maloeuf, of Cornell University, refuses to recog¬ 
nise any “endoskeleton” in insects. Now there are at least two with 
the same view. However, if we are to clean house we may as well be 
thorough, and if there is to be no endoskeleton I wish there would be 
no “tentorium.” This structure (see figures 5 and 6) resembles more 
closely a brace than a tent; consequently, I believe transtrum, the 
Latin for a cross brace, preferable to tentorium. 

The transtrum of the Carolina mantis consists of two pairs of 
invaginations and one pair of weak evaginations. The anterior 
pair of invaginations forms the anterior transtral arms (Ata). 
Usually these invaginations originate between the subfrontal and 
subgenal ridges, but in this peculiar insect they are turned up 
partially. From the anterior arms the weak, flexible dorsal arms 
(Dt a) arise and extend to the antennal ridges. The posterior por¬ 
tions of the anterior arms are partly fused to form the transtral 
body (BdT). This body unites with the posterior invaginations 
(Pta), which originate between the suboccipital and postoccipital 
ridges (see figure 16). 

The Cranial Appendages and Glotta 

The Antennae: These appendages of the Carolina mantis are 
simple and filiform. They consist of three segments, a basal (I of 
figure 2), an intermediate (II), and a distal (Flgm) which is sub¬ 
divided into a comparatively large number of subsegments. The 
appendage is an evagination of the cranial cuticula, and, therefore, 
is not inserted upon the epicranium. -The sclerotized cuticula around 
the antennal base is submarginally infolded, and forms a finger¬ 
like process, the antennifer (ant f), upon which the basal antennal 
segment pivots. The basal membrane permits considerable freedom 
of movement. 

The intermediate segment (II) is a plug-like segment which ar¬ 
ticulates with two points of the distal rim of the basal segment. No 
muscles extend from the third segment to the second, but if cleared 
antennae are examined under the compound microscope it can be 
seen that there is a very definite demarkation between the second 
and third segments, and that the “segments” of the flagellum are 
merely subdivisions of a superficial nature. 

The Gnathal Appendages: The antennae are preoral append¬ 
ages, and possibly not fundamentally metameric limbs. The gnathal 
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appendages are postoral and are unquestionably metameric limbs; 
what we know of their structure and ontogeny indicates they are 
fundamentally the limbs of the three postoral cranial somites. For 
the morphological interpretations of the gnathal appendages I follow 
Snodgrass^ theories. 

The anterior gnathal appendages are the mandibles. These ap¬ 
pendages of the Carolina mantis are of the generalized orthopteroid 
type. They are rather conical in form (figures 7, 8, 10), and are 
heavily sclerotized. Figure 8 illustrates the manner of articulation 
of the right mandible with the epicranium. The anterior articula¬ 
tory point is the cup-shaped socket a, into which the knob a' fits. 
This knob is a sclerotized thickening of the subfrontal margin. The 
posterior articulatory point of the mandible is b, a rather large knob 
which fits into the socket b', a feature formed of the suboccipital 
ridge. About the points of articulation the connecting membranous 
cuticula is very narrow, not pennitting much separation of the 
points of articulation. 

Between the anterior and posterior articulatory points, on the 
outer surface of the mandible, an infolding produces the internal 
shelf shown in figure 8, c. The purpose of this shelf is not apparent. 
The extensor muscle is attached to the tendon et, a cuticular exten¬ 
sion from the membrane just above the sclerotized edge of the man¬ 
dible. The flexor tendon, ft, is an elaborate cuticular extension of the 
membrane just above the median mandibular margin. The lower 
portion of this tendon is somewhat sclerotized. Immediately anterior 
to the base of the flexor tendon is a slender sclerite (3) to which a 
mandibular muscle is attached. The median end of this sclerite is 
in contact with the crescenteric sclerite (2) of the ‘‘hypopharynx.” 

From the point of view of function the mesal surface of the man¬ 
dible is the most interesting. Figure 10 shows the structural features 
for mastication. Distally, on the right mandible, there are two rig¬ 
idly sclerotized processes (inp) which function as incisor teeth. 
These processes are sharp, and if their presence is kept in mind the 
finding of bits of even carabid beetle plates in the rectum of the 
mantis is not so astonishing. From the anterior incisor process a 
knifelike ridge extends halfway up the mandible. At this mid-point 
the ridge continues across the mesal surface, forming a sharp molar 
ridge. The Carolina mantis does not chew its victims too finely, and 
the form of the molar ridge explains this fact. 

The mandibles of the Carolina mantis are not bilaterally symmet¬ 
rical in respect to their masticatory features. The anterior portion 
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of the molar ridge of the left mandible fits above the same structure 
of the right mandible, giving the apposition necessary for mastica* 
tion. In addition, the left mandible has three fully developed incisor 
processes rather than two. 

Posterior to the mandibles are the second gnathal appendages, the 
maxillae. From figures 9 and 13 it can be seen that the Carolina 
mantis maxilla is generalized and orthopteroid. The palp (Pip) is 
simple and five-segmented, with the basal segment in direct contact 
with the stipes (Stp). Tliis plate is the largest of the appendage. It 
has a longitudinal infiection which furnishes a ridge (str, figure 13) 
for the attachment of a large muscle. 

Above the stipes is the cardo (Cd), the functional base of the 
Carolina mantis maxilla. An inflection (cds) traverses the center 
of the cardo, forming an internal ridge for muscular attachment and 
a process (cd p, figure 16) to which is attached the extensor tendon 
et (figure 13). The manner of articulation is shown in figure 16. 
This is a drawing of the right cardo from an angular view; the labels 
of the features should orient the reader. 

There are no definite basal maxillary articulatory points compara¬ 
ble to those of the mandible. The medial portion of the cardo is dis¬ 
tended into a cone-shaped process (d) which is in close contact with 
the suboccipital sclerite. The connecting membranous cuticula is 
very narrow at this point of contact, and permits but little separa¬ 
tion. Other parts of the connecting membrane are ample, permitting 
much freedom of movement. 

The process of the cardinal inflection (cdp, figure 16) passes be¬ 
neath the suboccipital sclerite, and to its inner end is attached the 
extensor tendon. A tug by the extchsor muscle will rotate and lift 
the distal portion of the cardo, and press point d against the suboc- 
cipital sclerite. The antagonists to the extensor pull against the car¬ 
dinal and stipital ridges, and in this function, too, point d is pressed 
against the suboccipital sclerite. 

In considering the endite lobes of the maxilla I feel again in a 
revising mood. The “galea” (Plx, figures 9 and 13) is a thiunblike 
endite, yet, galea is Latin for helmet or headpiece. How much more 
descriptive is the term pollex. “Lacinia” is Latin for the lappet of a 
garment. It might be we could stretch things a bit for the sake of 
priority and consider this lobe (Fep) a lappet. However, it was with 
some difficulty that I first learned to identify this endite lobe as the 
“maxillary lacinia.” If it had been named the maxillary forceps the 
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structure and its terra would have had a more accurate meaning. I 
believe that students will find maxillary pollices and forcipes more 
significant. 

The anterior surface of the maxilla (figure 13) is not so interest¬ 
ing, morphologically, as the posterior surface. The mesal margin of 
the forceps is studded with stout spines and hairs. The pollex has 
scattered sensory hairs about its distal surface. Near the base of the 
forceps a stout tendon (ft) extends from the membranous cuticula. 

The third postoral appendages of the cranium are partly united to 
form a lower lip, the labium (figure 12). Figure 14 shows that both 
the prestomal flap and the labium are appropriately termed lips. 

The labium is in close contact with the epicranium at the lower 
ends of the postoccipital sclerite. There are no definite articulatory 
points; the points e arc separated from the postoccipital sclerite by 
narrow strips of membranous cuticula. At all other points the la¬ 
bium is separated from the remainder of the cranium by relatively 
large membranous areas. 

The points e are probably homologous to d of the maxillary cardo, 
but since we are not sure of the large basal labial plate (Mt) it is 
better to call it the mental sclerite. My use of mentum is different 
from that of the older students. They called this plate the “sub- 
mentum,” and in insects with this chin-plate divided, they called the 
subdivision the “mentum,” and the main part of the plate “submen- 
tum”l 

If we cannot assume safely that the mentum is the fused cardines 
of the labium we can at least be certain of the labial stipital areas 
(Stp, figure 12). The partly united stipites bear the simple three- 
segmented palps. The labial stipites of the Carolina mantis have 
been identified as the mentum. 

As in the maxillae the labial stipites each bear two endite lobes. 
We have admitted of the serial homologies of these lobes in the max¬ 
illae and labium, yet we have retained the old terms “glossae” and 
“paraglossae” for the labial lobes. On the first point, these endite 
lobes are hardly tongues in either form or function. Then, if these 
lobes are homologous why not recognize the homologies in our 
terms? I propose that we strive for simplicity and reasonableness in 
this complex enough study, and that the labial “glossa” become the 
labial forceps (Fep, figure 12) and the “paraglossa” become the la¬ 
bial pollex (Plx). 

The labium of the Carolina mantis is not uniformly sclerotized. 
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This fact may be made ajqiarent by staining.* The basal portion of 
the mental plate is more heavily sclerotized than the lower or distal. 
There are two peculiar unpigmented spots (f) in the basal portion. 
The purpose of these spots is obscure; no muscles are attached to 
their inner surfaces. 

The stipites are not uniformly sclerotized. The median areas, out¬ 
lined with broken lines in figure 12, and the lateral pieces, are heav¬ 
ier. On the center of the basal mai^n of the stipites are two trian¬ 
gular areas, which are well sclerotized; they are bases for muscles. 
There are no sclerites on the anterior surface of the labium (figure 
12 shows the posterior surface only). 

The Glotta: Between the gnathal appendages lies the venter of 
the cranium, the so-called “hypopharynx.” Some years ago Snod¬ 
grass called our attention to the fact that what we formerly con¬ 
sidered as pharynx was not pharyngeal, but preoral. In figure 14 
the mouth of the Carolina mantis is shown hy Mth. The space be¬ 
tween the labrum, mandibles, and “hypopharynx” is the preoral 
space (Prsp). We do not refute this observation of Snodgrass, but, 
regardless, we keep calling the inner surface of the labrum the “epi- 
pharynx,” and the tongue-like cranial venter “hypopharynx.” Ob¬ 
viously we can do without the former, and we should change the 
latter. The tongue, for it functions as a tongue in the generalized 
insect, has been called the lingua, but there is considerable prejudice 
against that Latin word. Possibly glotta, the Greek for tongue, will 
prove satisfactory. 

The glotta of the Carolina mantis is shown from the anterior sur¬ 
face in figure 11, and from the lateral aspect in relation to the la¬ 
brum and labium in figure 14. A "velvety down of sensory hairs 
covers most of the anterior surface, which is relatively thick though 
not strongly sclerotized. The posterior surface is more sclerotized, 
but is thinner. At the base of the glotta are three pairs of sclerites; 
1 is called the “suspensorial bar,” is a slender crescent, a base for 
muscular attachment, and 3 is a loop extending from S to the vestig¬ 
ial mandibular adductor. 

The salivary glands empty into a common duct (SI d, figure 14), 
which leads into a salivary pocket (Sip, figures 14 and 15), between 
the glotta and anterior surface of the labiiun. The saliva flows out 
of this pocket down the median groove of the posterior glottal sur- 

* If the dceletoD is cleared of tissues with KOH and rinsed in diatUled water, the sclerites 
can be stained by placing the skeleton In hot iron alum for a few mmutea. The stain does 
not fade perceptibly for some tixne if the specimens are kept in eighty percent alcohol. 
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face, and collects in drops at the distal tip of the glotta. Figure 15 
shows the details of the salivary pocket from an angular anterior 
view. The anterior surface is cut and folded over to show its rela¬ 
tionship to the posterior wall. The sides of this pocket are sup¬ 
ported by the sclerites 5 and 6. 


Generalizations 

The gnathocranium of the Carolina mantis is conservatively or- 
thoptcroid and generalized. The maxillae, mandibles, and glotta 
differ little from Snodgrass’ concepts of the generalized pterygotan 
forms. The salivary pocket differs from the generalized form in that 
it is quite large, and the labium is relatively lightly sclerotized. 

The epicranium has not retained the primitive form so well. The 
dorsal-most portion has been greatly elongated transversely, and 
flattened longitudinally. Temporal ridges have arisen, most prob¬ 
ably in response to the strains of the huge mandibular flexor muscles. 
An odd condition is the union of the temporal and occipital inflec¬ 
tions, with the suppression of the supraforaminal portion of the 
occipital. The subgenal inflections have been suppressed, possible 
because of the reduced condition below those enormous compound 
eyes. 

Synonymic Terms for the Cranium 


A’ctu 

Antennal segment 1. 

Antennal segment II. 

Antennal segment flagellum. 

Cranium . 

Epicranial sclerites. 

Epicranial suture. 

Epicranium. 

Forceps. 

Glotta . 

Gnathocranium. 

Lahral membrane . 

Labrite . 

Labrum. 

Mental sclcrite . 

Occipital sclerite . 

Pollex . 

Preoral space. 

Prestomal flap ... 

Subfrontal infolding. 

Subfrontal sclerite . 

Kubgenal infolding . 

Subgenal sclerite . 

Suboocipital infolding .... 

Suboocipital sclerite . 

Transtrum . 


Older equivalents 

scape 

pedicel 

remainder of “segments" 

head, head capsule 

vertex, panetnls 

coional plus frontal sutures 

dorsal part of cranium plus prestomal flap 

in maxilla = lacima; in labium = glossa 

hypoplmrj'nx 

hypophnrynx plus gnathal appendages 

epipharynx 

“labrum" 

whole of prestomal flap 

submentuni plus mentum 

occiput plus postgenae 

in maxilla —.galea; in labium — paraglossa 

mouth cavity, cibanum 

cuticula of prostomium 

epistomal ridge 

dypeus 

pleurostomal ridge 
pK’urostoma, mandibtilarm 
hypostomal ridge 
hypostoma 
tentorium 
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Table of Abbreviation a 


A. 

... anterior in direction 

Mn .... 

... mandible 

a a. 

... anterior articulatory 

mr .... 

... molar ridge 


points of mandible 

Mt .... 

... mental sclerite 

antf .... 

... antennifer 

Mth ... 

... mouth 

At a ... 

... anterior transtral arm 

oc . 

... ocellus 

atp .... 

... anterior transtral pit 

Occ .... 

... occipital sclerite 

b,b' ... 

... posterior articulatory 

ocf .... 

... occipital foramen 


points of mandible 

oce V ... 

.. occipital ridge 

BdT ,. 

.,, body of transtrum 

or .... 

... ocular or comeal ridge 

c . 

... inner shelf of mandible 

P ... 

., - posterior 

Cd .... 

_cardo , 

Phy ... 

... pharynx 

cd p ... 

.,. cardinal process 

Plx .... 

... pollex 

cd s .... 

... cardinal suture 

Poc .... 

... postoccipital sclerite 

d. 

... basal point of cardo 

pocs .. 

... postoccipital suture 

Dta ... 

... dorsal transtral arm 

Prsp ... 

... preoral space 

E. 

.,. cornea of compound eye 

Pt a ... 

... posterior transtral arm 

e . 

... basal point of labium 

ptj5 ... 

... posterior transtral pit 

Epc ... 

... .epicranial sclerite 

R ...... 

... right 

eps .... 

,.. epicranial suture 

Sfr .... 

.,. subfrontal sclerite 

et . 

... extensor tendon 

sfr s ... 

... subfrontal suture 

Pep .... 

... forceps 

Sge .... 

... subgenal sclerite 

Flgm .. 

... flagellum of antenna 

sge s ... 

... subgenal suture 

Fm .... 

... frontal sclerite 

Sid ... 

... salivary duct 

ft. 

... flexor tendon 

SI p ,,,. 

... salivary pocket 

Ge .... 

... genal sclerite 

Soc .,. 

... suboccipital sclerite 

G1. 

... glotta 

socr ... 

... suboccipital ridge 

inp .... 

... incisor pVocess 

soc s ... 

... suboccipital suture 

L ; . 

... left 

Stp ... 

... stipes 

Lab ... 

... labium 

str .... 

... stipital ridge 

Lbm ... 

... labrum 

Sts .... 

... stipital suture 

Lbm .. 

... labral membrane 

Tmp... 

... temporal sclerite 

LI to ... 

.. labial membrane 

tms .... 

... temporal suture 
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EXPLANATION OF FIGURES 

PLATE IX 

Fioubb 

1. Anterior view of epicranium. 

2. Ventral surface of antennal base. 

3. Diagram of submarginal inflection, derived from figure 5. 

4. Posterior view of epicranium. 

6. Angular view of epicranium with upper anterior portion cut off. 
6. Dorsal view of transtrum. 
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PLATE X 

Fiour* 

7. Anterior surface of rij?ht. mandible. 

8. Artictilation of mandible with epic^anium from mesal plane 

9. Posterior surface of right maxilla. 

10. Mesal surface of right mandible. 

11. Anterior surface of glotta. 

12. Posterior surface of labium. 

13. Anterior surface of right maxilla. 

14. Lateral sxirface of glotta, with labrum and labium in section. 

15. Angular view of salivary pocket. 

16. Articulation of right cardo. 
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PART 2—THE THORACIC SKELETON 
The Cervical 

The neck of the Carolina mantis is an elaborate mechanism inter¬ 
posed between the head and prothorax. It is relatively elaborate be¬ 
cause few insects have this body region so highly developed for the 
movement of the head. The Carolina mantis need not be envious of 
the mammal for its flexible neck. 

Figures 7 and 10 (Plate XI) indicate the external form of this 
mantid’s neck skeleton; figure 7 is a ventral view, and 10 is an angu¬ 
lar dorsal view from the left side. An interesting oddity of this neck 
skeleton is its suspended position. Usually the orthopteroid neck is 
inserted within the prothorax, but in this insect it lies outside and 
below the prothorax. 

The cervical sclerites are large, and rather numerous. A pair of 
dorsal sclerites (d Cv, figure 10) intervenes between the postoccipital 
sclerite of the cranium and the dorsal longitudinal muscles passing 
through the prothorax. These muscles are attached to the tendons 2, 
which are cuticular extensions from the cervical sclerites. Laterad 
of these sclerites are the lightly sclerotized areas 3. The function of 
these areas is not obvious for no muscles are attached to them, and, 
their degree of sclerotization is too slight for protection to this vul¬ 
nerable region. 

The lateral cervical sclerites (1 CVi, 1 Cvj), the important features 
from the standpoint of function, are large and well sclerotized plates. 
The anterior knoblike points of the first lateral cervicals lie adja¬ 
cent to the indentations of the postoccipital sclerite below the label 
Poc of figure 4, plate IX. These {>oint8 are the fulcra upon which 
the cranium nods up and down. 

Posterior to the first lateral cervical sclerites are the second lateral 
cervicals (ICv^). These sclerites are folded ventrally and toward 
each other, instead of being in line with the first lateral cervicals, the 
generalized condition. Two small sclerites (4), probably parts of 
the posterior margins of the second lateral cervicals, intervene be¬ 
tween the latter and the cervical rim of the prothorax. The dorsal 
points of these sqlerites are adjacent to the juncture of the protho- 
racic “epistema” and precoxal bridges. Between the lateral cervi¬ 
cals are the riblike ventral cervical sclerites (v Cvj, v Cv„ figure 7). 
These cervicals are well sclerotized, but they are not connected with 
the musculature. 
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In his textbook Snodgrass said, “The true morphology of the cer¬ 
vix is still obscure—This observation should not be disregarded, 
for nothing is quite so valueless as speculation upon morphological 
identities from scant anatomical knowledge. I am deferring the con¬ 
sideration of the morphology of the Carolina mantis neck skeleton 
until I study its embryology. 

The Prothoracic 

As a’ general characteristic the Orthoptera have the prothorax 
rather distinct from the other two thoracic segments, and the man- 
tids are of special interest in this respect, for certain species have 
this somite extremely elongated. In the Carolina mantis the pro¬ 
thorax is not only a distinct body segment, but because of its length 
it is also an important functional unit, a lever for this insect’s pe¬ 
culiar predatory features. 

The skeleton of the Carolina mantis prothorax is formed mostly 
of the tergum and sternum (see figure 1, plate XI). The pleural 
structures contribute to the coxal and supracoxal regions, but they 
are in a reduced condition in contrast to the greatly elongated ter¬ 
gum and sternum. Such a long cuticular unit needs strengthening 
features, especially if it is to be subjected to the actions of the neck, 
foreleg and posterior prothoracic muscles of the Carolina mantis. 
These strengthening features are in the tergum. 

This sclerotic plate, the tergum, forms a hemicylindrical arch over 
the relatively flat sternum. In addition to the intrinsic transverse 
strength of this form, a transverse cuticular infolding (1 of figure 2) 
braces the tergal arch against the strains of the large foreleg muscles. 
The hemicylindrical arch has also an intrinsic longitudinal rigidity, 
but this intrinsic resistance is intensified by three features, a median 
Carina and the two peculiarly folded lateral edges of the tergum. 
The median carina is postcoxal in position. It is sharply folded, 
thickened, and well sclerotized. The lateral tergal edges function as 
V-shaped longitudinal beams. 

The sternum is extensively fused to the arching tergum, particu¬ 
larly in the postcoxal region of the prothorax. In the precoxal por¬ 
tion the pleural sclerites intervene between the sternum and tergum. 
Figure 6 shows the relationship of tergum, pleurites, and sternum in 
the precoxal region, in transverse aspect. From the posterior edges 
of figures 2 and 3 the relationship of tergum to sternum in the post¬ 
coxal region may be seen. 
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The sternites of the generalized pterygotsn thoracic sternum arc 
well developed in the prothoracic sternum of the Carolina mantis, 
though they are not sharply demarked. The anterior-most, the 
basistemite (Bst, figures 1,3,4), is long and relatively narrow. It is 
separable from the precoxal portions of the pleura only by slight 
cuticular inflections (shown by broken lines in figure 3). The pos¬ 
terior margin of the basistemite is continuous with the “episterna.” 

Between the coxae is a splinterlike sclerite, which may be part of 
the basistemite, or of the furcastemite. Possibly the study of the 
development of the Carolina mantis will indicate the identity, but 
for the present time this identity is of little importance. The impor¬ 
tant feature of this sternum is the elongated furcastemite (Fst, fig¬ 
ure 1), the stemite which contributes most to the ventral surface of 
the prothorax. This sclerite of the Carolina mantis has been identi¬ 
fied as the spinasternite, but from figure 4 it can be seen that the 
furcal invaginations (fa) arise within the anterior margin of this 
sclerite. Posterior to these invaginations the furcastemite is defi¬ 
nitely a single sclerite to the points of the separation of the tergum 
from the sternum (see figure 1). At these points of separation there 
are two peculiar notches in the edges of the sternum (5, figure 9). 

In the African Cameroon mantid Theopompella heterochroa 
Gerst., the sternum, at points similar to those of the Carolina mantis, 
is deeply notched. In addition, in the Cameroon mantid, there is a 
definite line between the notches, about which the sclerotization is 
weaker than in either the furcastemite or spinasternite. I regard 
this condition as intermediate between the fused condition of the 
Carolina mantis, and the primitive state in which these sclerites were 
separate. 

Posterior to the furcastemite is the spinasternite (Spst, figures 
1, 9). Fundamentally the spinasternite is a ventral intersegmental 
element. In the case of the Carolina mantis it seems that a portion 
of the prothoracic sternum proper has become sclerotized and con¬ 
tinuous with the intersegmental element. This element is restricted, 
most probably, to the area about the spinal process (Sp p, figure 9). 

The pleura of the prothorax are peculiarly modified and over¬ 
lapped, but they- are essentially modifications of the generalized 
pterygotan thoracic pleurum. However, before considering the mod¬ 
ifications of this mantid’s prothoracic plema, my definition and 
interpretation of the generalized pleurum should be made clear. 
First, I prefer to Latinize the Greek plevron, for Greek diminutives 
are not so easily adapted to otir terminology. On the second point, 
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I prefer to think of the pleurum as the sclerotizations between the 
tergum and sternum, not as the whole side or lateral wall of the tho¬ 
racic segment. 

The lateral wall of the thoracic segment of pterygotans is braced 
by two ribs. As to the origins of these ribs I favor Snodgrass^ sub- 
coxal theory. This theory appears overelaborate at first glance, but 
if the student study the fundamental morphology of the insect abdo¬ 
men the subcoxal origin of plcurites becomes a most plausible one. 

The basal subdivision of the primary coxa is the pleural arch of 
the adult pterygotan, the important support of the thoracic lateral 
wall. The second subdivision is the pleurellar, or “trochantinal’’ 
arch. These two subdivisions are not separate plates in the mature 
pterygotan, but are partially fused to form the functional thoracic 
pleurum. In most Orthoptera an anterior portion of the pleurellar 
arch remains relatively independent of the pleural arch. This inde¬ 
pendent sclerite is called the ^‘trochantin,^' a term of doubtful sig¬ 
nificance in this case. Since it is a part of the pleurellum, I think it 
should be called the pleurellite. 

The united pleurellum and pleural arch are infolded dorsoven- 
trally. This infolding is usually thickened and strongly sclerotized 
to form the brace between tergum and sternum. It divides the 
pleural arch into an anterior prepleurite (^^episternum^O and a pos¬ 
terior postpleurite (‘^cpimeron'O- Often the ventral portion of the 
prepleurite is separated off, and termed the precoxal bridge, or 
^^latero-stcrnite.^^ 

The prothoracic pleurum of the Carolina mantis is an odd modifi¬ 
cation of this b^sic plan. The prepleurite (Prpl, figures 2, 4, 5, 8) is 
relatively well developed, though by no means comparably to the 
tergum or sternum. It extends from the pleural infolding (pi r, fig¬ 
ure 8) to the cervical rim of the prothorax. Its lower, or ventral, 
portion is marked off by slight inflections as a precoxal bridge 
(Preb). 

The postpleurite is not readily identified in this segment. From 
figiu-e 4 we can see that this pleurite (Pspl) which is generally pos¬ 
terior to the pleural infolding, is, in the Carolina mantis, reflected 
forward over the prepleurite. However, as shown in figure 5, the 
postpleurite is reduced, and not clearly demarked from the tergum. 

In this mantid's prothorax the pleurellar arch is remarkably de¬ 
veloped. It is an important part of the functional pleurum, as may 
be seen from figures 5 and 8. In figure 5 the anterior portion of the 
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pleurellum (PH) is shown detached from the prepleurite. A better 
idea of the relationship of the pleurelliun to the pleural arch may be 
gained from figure 8. The line labeled 6 is the line of separation of 
the two pleural plates. It continues across the pleural apophysis 
(pi a ), and if the lower part is pulled away from the upper portion 
of the pleurum, the longer part of the pleural apophysis remains with 
the pleurellum, leaving the pleurum as on the right side of the sp>eci- 
men drawn in figure 3. 

The anterior portion of the prothoracic pleurellum is divided into 
two pieces, a basal piece which is in close contact with the prepleu¬ 
rite, comparable to the ventral portions of the pterothoracic pre- 
pleurites proper (not the precoxal bridges), and a distal piece, the 
movable pleurellite. The tip of this pleurellite forms an accessory 
coxal articulatory point. 

The main coxal articulatory point is the knobbed ventral tip of the 
pleural ridge (cxf, figures 5 and 8). Posterior to the pleural infold¬ 
ing the pleurellum is oddly folded and distorted. It is divided into 
two sclerites, the knobbed 7 of figure 8, and the folded 8. The latter 
sclerite is a base for muscular attachment. Usually this part of the 
pleurellum is fused to the postpleunte, and, the condition of the 
Carolina mantis is appropriately labeled peculiar. 

In addition to the peculiar modifications of the pleurites them¬ 
selves, the prothoraci^ pleura of the Carolina mantis are overlapped 
by the precoxal portion of the tergum. Figure 6 is a transverse sec¬ 
tion of the precoxal region, iUustrating the relative development of 
tergum, pleura, and sternum. 

The PTEBOTpOEAClC 

The mesothoracic and metathoracic- segments of the Carolina 
mantis form a body unit, the pterothorax. It is a unit as distinct as 
the prothorax, and one as important, for it is the locomotor center of 
this insect’s body. The prothoracic legs are so modified for grasping 
they are of little use for walking. This function is left to the ptero¬ 
thoracic legs. These two pairs of legs are practically the sole means 
of locomotion of this insect, since the wings and their associated 
structures are hardly adequate for effective flight, especially those of 
the female. 

Although the pterothoracic segments are strongly modified to form 
a running mechanism, the basic plan of the skeleton is essentially 
that of the properly functioning, generalized pterothorax. TTie terga 
(figures 12 and 15) are large, relatively well-sclerotized plates. 
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Their anterior portions are crossed by the dorsal intersegmental in- 
foldings. Externally these infoldings are indicated by the sutures 
isg 8 of figure 12, and internally by the ridges isg r of figure 15. 

Anterior to these intersegmental inflections of the terga are the 
pretergites (Prt). Though these sclerites are integral parts of the 
pterothoraoic terga they are not of the same somite origin as the 
terga with which they are associated, but of the preceding somites. 
The pretergite of the mesothoracic tergum is a part of the protho¬ 
rax.* In the Carolina mantis the pretergite of the mesothoracic ter¬ 
gum is a single sclerite, and an odd one. The lateral edges are sub- 
marginally infolded, and from the anterior ends of these infoldings 
two stoutly sclerotized, tubular invaginations (1 of figures 12 and 
15) extend into the body cavity. The pretergite of the metathoracic 
tergum is not single, but of four pieces. The posterior-most piece 
forms a border to the tergum. Its lateral edges are not infolded, and 
the cup-shaped processes 2 (figure 15) are the counterparts of the 
tubular processes of the mesothoracic pretergite. Anterior to the 
border of the metathoracic tergum are the other three pretergal 
sclerites in the intertergal membrane (figure 15). 

The posterior margins of the pterothoracic terga of this mantid are 
demarked from the central shields by slight inflections. These scle- 
ritcs, the posttergites (Pst), are folded, the morphologically posterior 
margins lying beneath the inflections. This manner of folding forms 
protecting plates to the intertergal membranes. 

The shield-shaped portion of each tergum is crossed by two 
V-shaped inflections. The anterior inflection of the mesothoracic 
tergum forms a pair of short ridges (ats r, figure 15), and the poste¬ 
rior inflection a pair of long, closely approximated ridges (pssr). 
These two pairs of ridges are struts supporting the tergum longitu¬ 
dinally. They do not make the tergum absolutely rigid, for there is 
a line of flexure between them. This flexure is a part of the flexing 
line of the tergum, a line between the two-wing fulcra. The meta¬ 
thoracic tergum has the same inflections as the mesothoracic, though 
they are not so strongly developed. 

The surface areas of the terga these inflections mark off are used 
frequently by taxonomists for characters. The taxonomists have a 
set of terms for these areas, which, no doubt, will prove to be per¬ 
sistent names, but which nevertheless are not suitable from the mor- 
phologist^s point of view. A part of a tergum is a tergite, so ^‘presou- 

* For more detaila of this condition the reader should study Chapter IV of Snodgrass’ 
’’Principles of Insect Morphology." 
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turn,” “scutum,” and “scutellum” hardly fit into our interpretations 
and terminology. 

The pterothoracic terga are structurally adequate for flight, but 
the pleura are not; they are better suited for the running type of 
insect. These two pairs of lateral supports are poorly consolidated 
in the Carolina mantis, for nearly half of the lateral pterothoracic 
walls are membranous. In addition to this poor degree of consolida¬ 
tion, the dorsal portions of the pleura are inclined anteriorly. 

The pleural infoldinp form the ridges pi r (figure 14), the braces 
separating the terga and sterna. The lower portions of these infold¬ 
ings are extended into large flat apophyses (pi a). These projections 
are in close contact with the furcal apophyses (f a, figure 16). The 
ventral-most points of the pleural infoldings are knobbed to form 
the main coxal articulatory points (cxf, figure 14); and, the dorsal- 
most points form the wing fulcra, the alifers (alf). 

Anterior to the pleural infoldings are the prepleurites (PrpI, fig¬ 
ures 11 and 14), the largest pleurites of this insect. The anterior 
ventral portions of these pterothoracic sclerites are not separated 
definitely as precoxal bridges (Prcb) as in the prothorax. From 
each pterothoracic prepleurite are separated two cpipleurites (1 Ep, 
2 Ep). Posterior to the pleural infoldings are the long, narrow post- 
pleurites (Pspl). From each of these pleurites one epipleurite (3 
Ep) is separated. Of the pleurellum only the movable pleurellite 
(Pit) is distinct from the functional plcurum. Points 3 and 4 (fig¬ 
ures 11 and 14) of the pleurellites are accessory coxal articulatory 
points. 

In contrast to the pleura the pterothoracic sterna are relatively 
well consolidated though they do pdtmit lateral flexure at the inter- 
sternal region. If their posterior portions are disregarded, the form 
of these sterna is rather suggestive. The basistemites (Bst) are 
shields not only in function, but decidedly so in shape. As indicated 
in figure 14, the anterior border of the mesothoracic basistemite is 
folded back, forming a protection for the preceding interstemal 
membrane. An interesting feature of the mesothoracic basistemite 
is the V-shaped inflection (5, figures 13 and 16). This inflection 
gives the stemite a rigidity not possible from the degree of scleroti- 
zation alone. In the metathoracic basistemite a vaguely V-shaped 
Carina (6) corresponds in function to the mesothoracic sternal in¬ 
flection. 

Posterior to the basistemites are the furcasternites (Fst). In the 
mesothoracic sternum the furcastemite is a continuation of the basi- 
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stemital inflection. It forms a semicircular arch, through the sagit¬ 
tal plane, between the pterothoracic sternal shields. At the apex of 
the arch a pair of invaginations forms two stout processes, the furcal 
apophyses (fa, figure 16). Posterior to these apophyses the fur- 
casternite is flattened, and terminates with its spadelike margin in 
close contact with the metathoracic sternum. The furcasternite of 
the metathoracic sternum is similar to that of the mesothoracic in 
form, but differs in the greater development of its anterior portion 
and in the reduction of its posterior portion. 

Of the thoracic ventral intersegmental elements there arc two well 
developed spinal processes in the Carolina mantis, and possibly 
there is a vestigial third. The anterior spinal process has been dis¬ 
cussed in the section on the prothorax. The posterior spinal process 
(Sp p of figure 16) is fused to the anterior border of the metathoracic 
basistemite. It is usually claimed that no intersegmental sclerite 
occurs between the metathoracic and first abdominal sterna, but, in 
the Carolina mantis a suspicious looking, bullbous sclerite lies just 
posterior to the metathoracic furcasternite. It may be merely a part 
of the furcasternite, but the temptation to call it a vestigial ventral 
intersegmental sclerite is a strong one. Possibly the study of the 
development of this insect will furnish something more substantial 
than a temptation. 

The Appendicular 

The wings are relatively large, but they are not well modified for 
effective flight structures, especially those of the female. The male^s 
wings are long and have sufficient surface to maintain his slender 
body in the air, though he is capable of only a fluttering manner of 
flight, but the female^s wings are relatively shorter than the male^s 
in spite of her heavier body. 

As in all winged Orthoptera, the mesothoracic wings of the Caro¬ 
lina mantis differ from the metathoracic in that they are narrower 
and more sclerotized. Figure 18 represents the right forewing from 
its dorsal surface. The costa (C) extends along the entire anterior 
margin, forming a stiff rib for this margin. Subcosta (Sc) is usually 
unbranched in the Carolina mantis, though some forewings have an 
irregularly branched subcosta. Radius (R) is a strongly sclerotized 
vein, usually two-branched, but often subradius (the ^‘radial 
sector”) is irregularly branched. Medius (M) is weakly sclerotized 
at its base, but distally it is better developed. Its anterior branch 
is as often dichotomously branched as it is simple; as a matter of 
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observation, an individual may have one wing with as a single 
piece, and the other Mi and M 2 separated. The first “cubitus” 
(1 Cu) branches closely to its base, with the anterior section (1 Cu,) 
branching dichotomously twice more. The second “cubitus” (2 Cu) 
is a single vein, which is sometimes fused with 1 CUb, and sometimes 
terminates without fusing, but it rarely touches the margin. The 
vannal veins (IV, 2V, 3V) have a common base which articulates 
with the vannal axillary. Most of the specimens examined had 
only three vannals, but occasionally a weak fourth vein may be seen. 
In the wing region between the vannal area and the tergum, the jugal 
region (Ju r), are usually four weak veins. 

The forewings fold back and cover the hind wings, overlapping 
each other but slightly. Beneath the protecting forewings lie the 
flexible, fanlike metathoracic wings. These appendages do not over¬ 
lap each other, but lie side by side, folding first in the region between 
1 CUb and 2 Cu, and beneath these remigial areas lie the vannal areas 
folded in the manner of plaited fans. 

The longitudinal veins of the metathoracic wing differ from their 
counterparts of the forewings (see figure 19) in that medius is un¬ 
branched, there are usually nine vannals, with the first vannal (IV) 
many branched, and with the jugal region much reduced. In both 
pairs of wings numerous cross veins, some X-sbaped, some Y-shaped, 
but most of them siirlple, intervene between the longitudinal veins. 

A close study of the wing bases is essential to an accurate inter¬ 
pretation of the venation, for there is a definite relationship, at least 
in the more generalized insects, between the longitudinal veins and 
the wing-base sclerites, the axillari^. Because of this general re¬ 
lationship a change in the specific naming of the axillaries is here 
proposed: 


Proposed terms 
Subcostal axillary 
Radial axillary 
Medial axillaries 

Vannal axillary 


Snodgrass^ terms 
1st axillary 
2d axillary 
Median plates 

3d axillary 
4th axillary 


Crampton's terms 
Notaie 
Proximediale 
Intermediale 
Distimediale 
Basanale 
Adanale 


The subcostal axillary is generally in close contact with the dorsal 
base of the subcostal vein, the radial axillary with the dorsal base 
of the radius, the medial axillaries, though variable, are in close 
contact with the medius or cubitus, or both, whereas the vannal 
axillary articulates with the bases of at least the anterior vannal 
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veins. The fourth axillary, or adanale, is not often present, and 
when it is present it is obviously a secondary constriction of the 
tergal edge. This general relationship is not a new observation, so 
the proposed changes of names should not appear too radical, and 
they may be beneficial to the elementary student. 

Apparently every generalization must have its exceptions, and in 
this instance the mcsothoracic subcostal axillary (Sc ax, figure 17) 
articulates with the base of radius instead of the subcostal base. 
This part of the Carolina mantis has been rather modified, for the 
subcostal base is detached from the subcosta and has fused with the 
radial base (Rb). However, the identity of the subcostal axillary 
can be affirmed in spite of the modification by its position as inter¬ 
mediary between the torgum and the radial axillary (Rax). The 
latter sclerite can always be identified, since it rests upon the alifer 
of the pleurum and is usually in close contact with the radial base. 

In the mesothorax the subcostal base (Sc b), the medial axillaries 
(Max), and the dorsal sclerite of the radial axillary are all con¬ 
tinuous with the radial base, separable from one another only by 
slight inflections. The vannal axillary (V ax) is ^c^ontinuous with 
the posterior medial axillary, though it is strongly deflected from the 
surface level of the medial axillary. In the metathorax (see figure 
24) the condition of the subcostal and vannal axillaries is more gen¬ 
eralized than that of their counterparts in the me^sothorax, but the 
subcostal base has merged with the radial base, with which the 
dorsal sclerite of the radial axillary and the medial axillaries are 
also continuous. From the posterior medial axillary a prong extends 
into the otherwise separated vannal axillary. 

It should be remembered that there are two cuticular surfaces 
close together at the wing base, the dorsal surface (dwm, figures 20 
and 24), which is a lateral extension of the thoracic dorsum; and the 
ventral surface (vwm), an extension of the dorsolateral thoracic 
wall. The ^^tegula” (tg), the subcostal and medial axillaries, and 
the vein bases are distinctly sclerotizations of the dorsal surface. 
The other sclerites are more or less closely associated with sclerites 
of the ventral surface. In figure 20, the ventral surface of the 
mesothoracic wing base, the subcostal has a ventral base (Sc b). A 
smaller sclerite lies basad of this subcostal base. Of more sig¬ 
nificance, however, is the ventral sclerite of the radial axillary. 
This axillary is a compound sclerotization, for in cross-section it can 
be seen that the dorsal and ventral sclerites of the axillary are 
partially fused. Internally the prong of the ventral sclerite is 
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thickened, and shaped like the enpneer’s bearing cap, and fits over 
the alifer of the pleurum. The vannal axillary also has a ventral 
sclerite, though it does not fuse with the dorsal part. 

For locomotion and the procuring of food the Carolina mantis 
depends almost entirely upon its legs. For the procuring of food 
the prothoracic legs are more effective than are the pterothoracic 
for locomotion. The mantis is an awkward insect at any gait. 

The pterothoracic legs, however, are the more generalized (see 
figure 27). The coxa (Cx) of these legs is more or less conical in 
form. It has a basal infolding (bcr figure 29) to reinforce the 
basal rim. Two points on the anterior portion of this basal rim are 
especially thickened for articulation; point a (figure 29) is the chief 
articulatory point which abuts against the coxifer of the pleural 
infolding, and point b is the accessory point which is adjacent to the 
tip of the pleurellite. 

The two articulations, the primary and accessory, differ struc¬ 
turally. Figure 21 is a semidiagrammatic representation of the 
primary articulation. To the left of the figure is external to the 
skeleton, and to the right is internal. The Y-shaped piece is the 
coxifer (exf) in section, and the folded piece below the coxifer is the 
basal rim of the prothoracic coxa, in section. The intervening mem¬ 
brane is labelled m. From this drawing it may be seen that the 
thickened point of the basal rim abuts against the coxifer externally. 
The accessory articulation is more simple. The tip of the pleurellite 
and point b (figure 29) are in close contact, separated only by a 
narrow strip of thickened membranous cuticula. 

Distally the coxa articulates with the base of the femorella (the 
“trochanter”), at two points. Stnffcturally these articulations are 
different from the pleuro-coxal. From the disticoxal rim two sclero- 
tized prongs point inwardly at right angles to the coxal wall, and lie 
adjacently to two sclerotized prongs of the basifemorellar rim which 
point outwardly at right angles to the femorellar wall, so that with 
the slender strips of the intervening membranous cuticula, simple 
hinges are formed. It should be noted that these points are at right 
angles to the pleuro-coxal points. 

The femorella (Fml: “trochanter” is the only misfit in the termi¬ 
nology of the insect leg, and it can be discarded easily) is a small 
segment functioning as a plumber’s “elbow-joint” for the Carolina 
mantis leg. It is very closely joined to the femur, thereby prevented 
from moving appreciably upon the femur, but oddly enough there 
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are rudimentary articulatory points of the prong-hinge type between 
the two segments, and these points are at right angles to the coxo- 
femorellar articulations. 

The pterothoracic femur (Fm) is a long slender tube, articulated 
to the tibia (Tb) by two prong-hinges. To the tibia the tarsus 
(Tar) is articulated by a single point. The tarsus is rather gen¬ 
eralized, being subdivided into five distinct tarsal subsegments (I-V). 
The sixth subdivision is represented by the claws (cl) and the 
unguitractor mechanism (figures 22 and 25). The pulvillus is not 
present in the Carolina mantis tarsus. 

The prothoracic legs differ strikingly from the pterothoracic (see 
figure 23). They move parallel to the sagittal plane rather than 
at an angle to it, as do the pterothoracic legs. The coxa (Cx) is 
greatly elongated and cylindrical in form. Three more or less ser¬ 
rated carinae strengthen this long cylinder. The coxofemorellar 
articulations of the prothoracic legs are in the same plane as the 
pleuro-coxal, an odd condition. Ordinarily these two sets of articu¬ 
lations are at right angles to each other. 

The femorella (Fml) is rather large, no doubt necessarily, for the 
femur (Fm) is a very large leg segment. Both femur and tibia 
(Tb) are studded with strongly sclerotized spines. Whatever prey 
is not daunted by these spines is effectively held by the hornlike 
elongation of the distal portion of the tibia. The tarsus of these 
legs has remained rather generalized. Its long slender form dangling 
from such a highly modified leg appears, to say the least, incon¬ 
gruous. 

Generalizations 

The thoracic skeleton of the Carolina mantis is the most highly 
modified part of its body. Two striking modifications characterize 
this skeletal region, one which might be called a predatory modi¬ 
fication, and the other, less obvious but very fundamental, a modi¬ 
fication of the generalized plan into a running type of thoracic 
mechanism. This latter modification is evident in the pterothoracic 
segments, especially in the form of the pleura. These supporting 
ribs are reduced, poorly consolidated, and inclined anteriorly. It is 
not necessary to be familiar with the pterothoracic musculature to 
surmise that the pterothoracic skelton functions only as a base for 
the legs of these segments, though, if the ungainliness of the Carolina 
mantis is considered, it seems that such a strong modification should 
produce better results. 



234 


The Univebsity Science Bulletin 


The pterothoracic appendages are rather generalized. The legs 
are very simple and slender, and it may be that the slender form 
of the femora is a negative factor in the development of speed in 
this insect. Though very generalized, the pterothoracic legs have 
not retained the puvillus of the tarsus. The wings are typically 
orthopteran, the forewings being more sclerotized than the hind 
wings, and the latter being large, fanlike structures. Another 
orthopteran characteristic of these wings is the great degree of in¬ 
dividual variation in the venation. For all practical purposes the 
.wings of the Carolina mantis are merely accessory appendages, in¬ 
herited but of little value. The insect depends upon its four slender 
pterothoracic legs for locomotion. 

The most interesting modification of the Carolina mantis is the 
predatory modification, the elongation of the prothoracic skeleton, 
and the efficient-looking, grasping forelegs. The tergum and ster¬ 
num are greatly elongated and fused together. The pleura are 
greatly reduced and overlapped and are, functionally, but minor 
parts of the skeletal unit. I call this modification a predatory one, 
for it has changed a generally modest body segment into a long lever 
which permits full play to those gracing legs. In connection with 
this predatory modification, the complex neck structures of this 
mantid should not be overlooked. The neck permits the Carolina 
mantis to move its head as freely as can most mammals. Such a 
flexible mechanism increases the predatory effectiveness of those 
sharp, tearing mandibles. 

The best-known characteristic of the mantid is the peculiar form 
of the prothoracic legs. These legs are held in a prayerful attitude; 
however, if popular observation were not so superficial, and the 
sharp look of the mantid’s face noticed, the insect would have been 
named, originally, less deceptively the preying mantis. These pro¬ 
thoracic legs are so highly modified for the grasping function they 
are quite useless for other fimctions. They move parallel to the 
sagittal plane, rather than at an angle to the plane. The tibial, 
femoral, and coxal articulations are all strongly developed, indicat¬ 
ing something of the strength of these legs. An odd and interesting 
specialization is the' hornlike extension of the tibia, a process which 
prevents even the most armored victim from squirming free of the 
vice formed by the tibia and femur. 
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Synonymic Terms for the Thoracic Skeleton 


New termt 

Older equivalenU 

Alifer 

pleural wing process 

Anterior scutal infolding 

prescutal infolding 

Dorsal intersegmental infolding 

antecostal infolding 

Epipleurites; 1 Ep, 2 £p. 

basalares (of episternum) 

8 Ep 

Bubalare (of epimeron) 

Fcmorella 

trochanter 

Furcal apophysis 

furcal arm 

Jugal region 

posterior part of anal wing region 

Lateral wall (of segment) 

pleuron 

Medius 

media 

Pleural apophysis 

pleural arm 

Pleurellite 

trochantin 

Pleurellum 

trochantinal arch 

Pleiinte 

ft sclerite of pleuron 

Pleurum 

trochantinal plus pleural arches 

Posterior scutal infolding 

scutellar infolding 

Postpleurite 

epimeron 

Posttergite 

posterior reduplication 

Prepleurite 

episternum 

Pretcrgite 

acrotergile, precosta 

Sternum 

all of ventral sclerotization 

Subradius 

radial sector 

Tarsal suVjsegrrient 

tarsal segment 

Tergum 

notum 

Vannal (vein) 

anal 
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Table of Abbreviations 


a .main coxal articulatory 

point 

alf.alifer 

atsr .anterior-scutal ridge 

atss .anterior-scutal suture 

b.accessory coxal artic- 

ulatary point 

bcr.basicoxal ridge 

Bst .basistemite 

C.costa 

Cb. costal base 

Cerf.cervical foramen 

cl . claws 

Cx .coxa 

cxf. coxal foramen 

cxf .coxifer 

dCv.dorsal cervical sclerite 

dwn .dorsal wing membrane 

fa.fureal apophysis 

Fm. femur 

Fml .fomorella 

Fst .furcasternite 

isgr . intcrsegmental ridge 

isgs. intcrsegmental suture 

Jur .jugal region 

lCvi~Cv 2 .. lateral cervical sclerite 

M .medius 

m ..membrane 

Max .medial axillary 

PI.plourum 

pi a.pleural apophysis 

Pll .pleurellum 

plr.pleural ridge 

pis.pleural suture 

Pit '.pleurellite 


Preb .precoxal bridge 

Prpl .propleurite 

Prt.pretergite 

Pspl.postpleurite 

pssr.posterior-scutal ridge 

psss.posterior-scutal suture 

Pst .posttergite 

R .radius 

Rax.radial axillary 

Rb.radial base 

Rs.subradius 

Sc ..subcosta 

Sc ax .subcostal axillary 

Seb .subcostal base 

Sp p .spinal process 

Spr.spiracle 

Spst .spinastemite 

St . sternum 

T^. .tergum 

Tar ..tarsus 

Tb .tibia 

tg .^^tegula^' 

tgr .'.tergal ridge 

ugt.unguitractor 

V ax.vannal axillary 

vCvi—^Cv 2 . ventral cervical sclerite 
vwm ... ventral wing membrane 


1 Ab St .... first abdominal sternum 

1 Cu, 2 Cu .. first and second 
‘^cubitus’* 

1 Ep, 2Ep.. epipleurites of prepleu- 
rite 

3 Ep ....... epipleurite of postpleu¬ 
rite 

IV, 2V, etc, vannal veins 
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PLATE XI 

Fiourk 

1. Angular lateral view of prothoracic skeleton. 

2. Inner surfaces of pleura and tergum in supracoxal region. 

3. External surface of anterior portion of sternum. 

4. Inner surfaces of pleura and anterior portion of sternum. 

5. Outer surfaces of left pleurum, shown outstretched. 

6. Transverse section of precoxal region. 

7. Ventral view of neck. 

8. Inner surfaces of right pleurum and tergum. 

9. Inner surface of posterior portion of sternum. 

10. Angular dorsal view f>f neck. 
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PLATE XII 

FiauRB 

11. Uuter surfaces of mesothoracic and metathoracic pleura. 

12. Outer surfaces of mesothoracic and metathoracic terga. 

13. Outer surfaces of mesothoracic and metathoracic sterna. 




pss^ ' 


F/6.;2 
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PLATE XIII 

Figure 

14. Inner surfaces of mcsothoracic and metathoracic pleura. 

15. Inner surfaces of meaothoraeic and metathoracic terga. 

16. Inner surfaces of inesothoracic and metathoracic sterna. 
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PLATE XIV 

I'lr.URE 

17. Dorsal view of right forewing base. 

18. Dorsal surface of right forewing. 

19. Dorsal surface of right hind wing. 

20. Ventral view of right forewing base. 

21. Section through main articulation of prothoracic coxa and pleiirum. 

22. Dorsal surface of tip of tarsus. 

23. Lateral view of left prothoracic leg. 

24. Dorsal view of right hind wing base. 

25. Ventral view of tip of tarsus. 

26. Ventral view of right hind wing base. 

27. Anterolateral view of Jeft middle leg. 

28. Inner basal structure of left foreleg. 

29. Inner basal structure of right middle leg. 
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PART 3—THE ABDOMINAL SKELETON 

In the discussion of the thorax 1 made the statement that if the 
morphology of the insect abdomen is understood, the subcoxal origin 
of the pleurites appears to be a plausible theory of origin. Not only 
the probable origin of the pleurites becomes apprehensible through 
an understanding of the morphology of the insect abdomen, but the 
fimdamental plan of the sclerotization and metamerism of the entire 
insect trunk becomes evident. It was after his studies of insect 
abdomens that Snodgrass perceived most clearly the fundamental 
plan of the insect skeleton. Every teacher of entomology should read 
the first seven pages of his "Morphology of the Insect Abdomen; 
Part II. The Genital Ducts and the Ovipositor."* These few pages 
will do more to unsettle the antediluvian concepts of insect structure 
still prevalent, in spite of Crampton’s and Snodgrass' researches of 
the past twenty years, than any amount of analysis and criticism 
from a younger student. 

Pregenital 

It is in studying the abdomen that it becomes evident the skeleton 
of an insect somite has two primary sclerotizations, a tergum and a 
sternum. Between these two plates are the lateral, or podial regions, 
from which the paired metameric limbs are developed. Whatever 
sclerotizations may occur in these podial regions are essentially 
sclerotizations of the limbs, of either a primary or secondary nature. 
However, the sclerotization of an adult abdominal segment of such 
an insect as the Carolina mantis could not be interpreted as having 
simply a tergum and sternum, with the metameric limbs secondarily 
suppressed and represented by the membranes between the dorsal 
and ventral plates. In the first place, the abdominal skelton has the 
secondary condition of segmentation, so both terga and sterna are 
not of a simple intrasomitic composition. In the second place, most 
of the abdominal limbs are present, though they do not appear as 
limbs. In the second to the seventh (inclusive) segfbents of this 
mantid (see figure 1, Plate XV) the limbs are flattened, and are 
integral parts of the functional abdominal sterna. How much of 
the fimctional sternum is true or primary sternum, and how much 
limb base, it is not possible to determine from the adult condition. 
In Thysanura most of the functional sternum is morphologically 
limb base, the true sternum appearing as a small medial triangle 
between the two laterally disposed limb bases. 

* Smiths* Miac. CoU., 80, No. 8. 
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Since the terga and sterna are the two primary sclerotizations, 
and are separated from each other by the podial regions, the insect 
trunk is fundamentally divided, longitudinally, into four surficial 
areas by two pairs of lines. According to Snodgrass the membranous 
infolding below the spiracles (d-11, figure 1) indicates the position 
of the dorsolateral line in the abdomen. The ventrolateral line is 
not so clearly indicated in the adult, because of the complete fusion 
of limb bases to the sterna. 

Transversely the Carolina mantis abdomen is divided into at least 
ten somites. After a careful study it is obvious there are eleven 
abdominal somites in this insect, the eleventh being a reduced seg¬ 
ment usually held retracted within the larger tenth. These somites 
can be grouped conveniently into three sets. The first seven are 
pregenital, the eighth and ninth are genital, and the tenth and 
eleventh are postgenital. 

The skeleton of the prcgenital segment (second to sixth, inclusive) 
is more generalized, than that of the other segments. The tergum 
(IIT-VIT, figure 1) is a broad shield to the somite dorsum. Its 
structure indicates a simple expression of secondary segmentation. 
The intersegmental infolding (isg r, figure 11, Plate XVI) traverses 
the anterior margin of the tergum. The pretergite (Prt) is but a 
narrow border, yet quite distinct. The lateral edges of the terga of 
this insect contain the spiracles. These edges are made distinct from 
the remainder of the terga by longitudinal carinae, and they might 
be distinguished from the dorsal portions of the terga as paratergites 
(part, figure 1). The sternum, in spite of its complex composition, 
appears to be as simple a plate as the tergum, in the pregenital seg¬ 
ment. It has a narrow prestemite, and a slight intersegmental in¬ 
folding. The lateral portions, the limb bases, are indistinguishable 
from the primary sternum. The relationships of these features, ip 
the transverse plane, is shown in figure 10. The tergum (T) forms 
the upper half of the oval outline. Its paratergites (part) are 
usually bent inwardly. Tlie sternum (St) forms the bottom half of 
the oval outline. Between these two plates are the lateral mem¬ 
branes. The dorsal portion of the podial area is indicated by the 
dorsolateral line (d-11). When the female is gravid, and the eggs 
are large, the membranes become exposed and the paratergites are 
partially straightened. Figure 1 shows the female abdomen partly 
distended. Just prior to oviposition the abdomen is so distended the 
oval outline is changed into a nearly circular one. 



248 


The Univebsity Science Buuetin 


In the gravid condition the female abdomen is distended not only 
transversely, but also longitudinally. Figure 11 is a sagittal section 
through the fourth segment. The intertergal (itg m) and the inter- 
sternal (istm) membranes are rather ample, and if they are un¬ 
folded, the length of the abdomen is noticeably increased. 

I have referred to the second to the sixth, inclusively, as the more 
generalized of the pregenital segments of the Carolina mantis. A 
second glance at figure 1 will disclose that the first and seventh 
segments differ from those between them. The tergum of the first 
segment is closely associated with the metathoracic tergum, its pre- 
tergite being in direct contact with the thoracic plate. The dorsal 
intersegmental infolding furnishes points of attachment for what re¬ 
mains of the dorsal longitudinal muscles. Another point of differ¬ 
ence in the first tergum is its lack of paratergites. As in most 
Orthoptera, the first abdominal sternum is greatly reduced (see 
figure 16,1 Ab St). 

In the abdomen of the female Carolina mantis the sternum of the 
seventh segment is elongated and greatly enlarged to form a ventral 
cover for the ovipositor (see figures 1 and 3). There are some spe¬ 
cial terms for this ovipositor cover, but since some orthopterans have 
the eighth sternum as the ovipositor cover, it is better to discard 
terms that might indicate a homodynamous condition. Nothing 
much is gained by haviqg such terms as “subgenital plate,” “hypan- 
drium,” etc. I do not believe any entomologist is so busy that re¬ 
ferring to the ovipositor cover as the seventh or eighth abdominal 
sternum, whichever it may be, is an imposition upon him, and the 
long designation can be abbreviated for labeling purposes. 

The Genit^ 

Within this seventh abdominal sternum is an ovipositor mech¬ 
anism which is the source of much controversy in regard to its 
morphology. One group of entomologists has interpreted the ptery- 
gotan ovipositor by comparing the more generalized pterygotan 
mechanisms with those of the Lepismatidae and Machilidae. The 
interpretation derived from this comparison appears creditable, and 
seems to explain the origins and forms of the pterygotan ovipositors. 
However, R. I. Nel, when he was at the Imperial College of Science 
and Technology, London, did some work on the development of the 
genital ducts and genitalia of certain orthopteran females, and he has 
questioned the value of comparative analyses of the adult structures. 
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Nel thought that the ventral collineae (the “valves,” “valvulae”) 
of Blattella are serially homologous with its dorsal collineae (“dorsal 
valves”), and that its medial collineae (“inner valves”) are endite 
lobes, or apophyses of the gonopods of the ninth segment. No such 
apophyses, in Blattella, are developed from the gonopods of the 
eighth segment. This interpretation differs from Snodgrass^ in that 
Snodgrass identifies the ventral collineae as apophyses of the gono¬ 
pods * of the eighth segment, serially homologous to the medial 
collineae. According to Snodgrass the gonopod proper of the eighth 
segmenl^ is reduced to form the collineafer (the “valvifer”). 

This controversy arises from two opinions, one that the value of 
comparative anatomy is greater than ontogenetic evidence, and the 
other that comparative analyses may be deceptive and that onto¬ 
genetic studies must form the basis for interpretation. To quote 
from Snodgrass,* “. . . it is quite a different matter to prove that 
these parts represent true segmental appendages. Even the fact that 
the first rudiments of the valvulae appear in some insects on the 
embryo in line with the vestigal appendages on the pregenital seg¬ 
ments is not necessarily evidence that they are homodynamous with 
the latter, since secondary structures arising in the same relative 
positions as the true limbs would be very likely to assume the same 
form in early stages of growth. The best evidence of the origin of 
the ovipositor from the limb structures is furnished by the Thy- 
sanura.” 

But, Nel insisted,t “It has been generally accepted up to now— 
that in pterygote insects the anterior ovipositor valves (the “ventral 
valves”) of segment 8 are serially homologous with the inner ovi¬ 
positor valves of segment 9. My observations on Locustana, Cole- 
mania, and Blattella indicate that it needs revision. In these insects 
the ovipositor valves are first represented by two pairs of lobe-like 
outgrowths on the eighth and ninth sterna. The manner and place 
of origin of these rudiments leaves no doubt that they are serially 
homologous. Later the lobes on the ninth give rise to a pair of 
outgrowths on their mesal margins. The lateral structures of the 
ninth develop into the lateral ovipositor valves (“dorsal valves”), 
the mesal pair into the inner valves. No mesal outgrowths are 
differentiated from the lobes of the eighth sternum and they develop 
into the anterior ovipositor valves (“ventral valves”). 


* Page 48 (bottom), 'The Abdominal Mechanisms of a Grasshopper," Smiths. Misc. Coll., 
94, No. 6. 

fPage 49 (middle), "Studies on the Development of Genitalia and Genital Ducts in In¬ 
sects," Quart. Joum. Mler. Sci., 78 n. s., pp. 26-86. 
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In connection with the possible relationships of the pterygotan 
ovipositor with that of the machilid, Nel wrote (page 50, middle), 
“A comparison of the origin of the ovipositor lobes in young Orthop- 
tera and in the young stages of the machilid Petrohius carpenteri 
Bagnall is instructive, and clearly shows that the anterior ovipositor 
valves (ventrals) of Orthoptera do not correspond morphologically 
with the ovipositor lobes of Macbilidae but with the gonocoxites 
(limb-bases) of these insects.” To which Snodgrass said (page 54, 
one third), “It may still be difficult to prove that the first valvulae 
(ventrals) are gonapophyses homodynamous with the second val¬ 
vulae (‘inner’), and not coxal processes corresponding with the third 
valvulae (dorsals); but the identical relations of the first and second 
valvulae to their respective valifers in most insects, and the fact that 
these valvulae constitute the usual blades in the shaft of the ovi¬ 
positor, to which the third valvulae are mere ensheathing lobes, 
leaves little basis for questioning the apparent and generally accepted 
homologies of the ovipositor components.” 

Thus, we have two sets of interpretations, and the proponent of 
each appears to be certain of his ground. One of them must be in 
error, and, though I refuse to commit myself definitely in view of 
the meager evidence we have on hand, I am inclined to look upon 
ontogenetic evidence with more favor than upon comparative 
analyses of adult structures. Until ontogenetic work is proven in¬ 
adequate for purposes of interpretation of insect structures, I shall 
interpret the ovipositor of the Carolina mantis from Nel’s side of 
the fence. 

The gonopods of the eighth and ninth abdominal segments of the 
Carolina mantis are shown from lateral views in figures 6 and 7, 
and from a ventral view in figure 2. The gonopods of the eighth 
segment form the ventral collineae (v Coll: derived from collineare, 
to direct in a straight line. Though this designation may be too 
specific if applied literally, we cannot use director, from directs, 
since it is too common. At least collinea is preferable to “valve”). 
These processes are oddly shaped; they are bowed at their bases. 
There are essentially two sclerotizations in each ventral collinea, a 
basal, the collineafer (collfg), and a central sclerotization which 
encircles the main part of the process. The tip is membranous. 

The gonopods of the ninth segment are more complex in structure. 
The main part of the gonopod forms the dorsal collinea (d Coll) and 
the collineafer (collf,). The medial apophysis of this gonopod forms 
the medial collinea (m Coll, figures 2 and 7). The dorsal collinea is 
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better sclerotized than the ventral, but the medial collinea is en¬ 
tirely membranous. Figure 7 shows the relationship of the medial 
to the dorsal collinea from the mesal aspect. In this figure the 
medial collinea is separated from the dorsal, but the broken lines 
indicate points of contact. In figure 4 the relationship of these 
collineae, at their bases, is indicated. An odd feature is the articu¬ 
lation between the two processes. 

The collineafer of the dorsal collinea is a triarticulated sclerite. 
Its dorsal point (1, figures 6 and 5) is in contact with the distal point 
of the fused paratcrgites of the eighth and ninth terga (part, figure 
6). This articulation is the fulcral point from which the ventral 
collinea is slipped back and forth beneath the dorsal collinea. 
Point £ is the articulation permitting movement between the col¬ 
lineafer of the ventral gonopod. Point S is the articulation between 
the dorsal collinea and its collineafer. The internal surfaces of these 
structures are shown in figure 5. 

The terga of the genital segments are noticeably smaller than the 
preceding pregenital terga. The paratergites of both the eighth and 
ninth terga are greatly elongated, strongly sclerotized, and fused to¬ 
gether to form suspension points for the collinear apparatus. It will 
be noted that no spiracles are in the paratergites of the ninth tergum. 
The sterna of the genital segments are as reduced as the paratergites 
are developed. What I identify as the eighth sternum is a small 
triangular plate between the bases of the anterior pair of gonopods 
(VIII St, figures 2 and 5). The sternum of the ninth segment ap¬ 
pears to be split into two pieces, one which lies between the bases of 
the dorsal collineae (IXSta), and the other between the medial 
collineae (IXStb, figure 5). 

My interpretation of the eighth sternum of the female Carolina 
mantis probably will be questioned since that sclerite is posterior to 
the gonopore of this insect. However, is it not more reasonable to 
call the sclerite between the bases of the ventral collineae the ster¬ 
num of the eighth rather than to place that sternum morphologically 
anterior to the gonopore because it is said the gonopore is posterior 
to the eighth sternum? Nel’s developmental studies, as well as those 
of Denny, Peytoureau, Bordas, Chopard, Wille, Vogel, and Ford, 
leave little doubt as to the position of the gonopore in female man- 
tids and blattids; it is in the seventh interstemal membrane. 

Figure 8 is a sagittal scheme of the distal portion of the female 
abdomen of the Carolina mantis. From this drawing we may see 
that the seventh sternum (VII St) is a long plate divided into two 
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regions by an infolding. The distal region may be the fused append¬ 
ages of the seventh segment, or it may be merely a secondary con¬ 
striction of the functional sternum. Above the seventh sternum is 
the folded and thickened interstemal membrane. The thicker por¬ 
tions of this membrane are somewhat sclerotized, and it is this 
sclerotization that has been identified as the eighth sternum of the 
Carolina mantis. The morphologically posterior part of the inter- 
sternal membrane is enlarged and invaginated to form a genital 
chamber (GC). The gonopore (Gpr) opens in the posterior part 
of the floor of this genital chamber. In the dorsal wall of the genital 
chamber is the eighth sternum (VIII St). Posterior to this sclerite 
is the opening to the spermathecal duct (Spm d). Between the two 
sclerites of the ninth sternum (IX St) empties the products of the 
colleterial glands (Col gl). 

As to the morphology of the spermatheca Nel pointed out that it 
is not always homologous, that “the term spermatheca has a ‘func¬ 
tional’ rather than a ‘morphological’ significance.” However, he 
does concur that the spermatheca of generalized Orthoptera is an 
ectodermal invagination of the eighth abdominal somite. Nel 
identifies the colleterial glands as invaginations of the ninth sternum. 
At least about these two invaginations there is no marked contro¬ 
versy. Singh-Pruthi thought the spermatheca an invagination of 
the ninth segment, primitively, but he worked with beetles and Nel 
has placed many questions in his way. 

If it is wise to leave the interpretation of the morphology of the 
neck until after I study the development of the Carolina mantis, it 
would be wiser still to refrain from interpreting the male genitalia 
of this insect. The interpretation of these organs will require a 
careful study of the development of not ohly this mantid, but com¬ 
parative ontogenetic studies of its relatives and of lower forms. 

Figure 9, Plate XVI, is an angular lateral view, from the left side, 
of the distal abdominal structures of the Carolina mantis male. 'The 
eighth pair of spiracles (Spr) are contained in the paratergites of 
the eighth tergum. The sternum of this segment, in the male, is a 
large, well-sclerotized plate. Posterior to the eighth is the greatly 
elongated ninth sterfium. The form of this sternum indicates its 
composition; the basal portion is the primary sternum, and the distal 
portion is of the fused limb bases of this segment. The telopodites 
of these limb bases are retained as the styles (Sty), in the adult. 

Above this scoop-shaped ninth sternum are the male genitalia. 
Though they appear to be highly complicated, these organs can be 
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separated into three definite groups, or lobes. These lobes are drawn 
separated from each other in figures 12 and 16. The medial lobe 
(M L) is ventral in position, in relation to the other two. It carries 
the gonopore (Gpr, figure 12) in its membranous dorsal surface. Its 
ventral surface is well sclerotized and the distal point of this sclero- 
tization is drawn into a recurved hook. The right lobe (R L) is the 
dorsal most in position; it is the least developed of the lobes. The 
outer edge is supported by a peaked sclerite, and ventrally there is 
a transverse band. In contrast to this simple lobe is the complicated 
lobe to the left and above the medial lobe (LL). Its ventral 
sclerites terminate in two curved hooks. A curious membranous 
evagination, resembling vaguely a bird head, projects from the 
posterior portion of the dorsal membrane of the left lobe. 

In the young male inantid three lobes emerge from the posterior 
region of the ninth venter. Two of these lobes are lateral in position, 
and the tliird is ventral in position and carries the gonopore. This 
ventral lobe becomes the medial of the adult male, the left lateral 
forms the complicated left lobe, and the right lateral lobe becomes 
the simple right lobe of the adult male. The two laterally disposed 
lobes have been identified as the apophyses of the gonopods of the 
ninth segment. Snodgrass, however, finds nothing in these two lobes 
to suggest they have any relation to the gonopod bases. The last 
word concerning the orthopteran male genitalia has not been said. 

The postgenital segments appear to be simple, yet they are not 
so simple that the interpretation of their morphology is free from 
controversy. Concerning the tenth segment there is little question. 
Some would have the cerci as the appendages of this somite, but in 
embryological studies it has been commonly observed that the limb 
rudiments of the tenth abdominal somite are suppressed before 
hatching, and that the cerci are the metameric appendages of the 
eleventh segment. The association of the cerci with the tenth tergura 
is a secondary condition. The sternum of the tenth segment is 
not apparent in the Carolina mentis. 

There is considerable doubt about the morphology of the eleventh 
segment. In this mantid the eleventh segment is not part of the 
tenth, but is a distinct structure held retracted within the tenth. 
From figure 14 the relation of the eleventh to the tenth segment 
may be seen from the sagittal plane. The tergum of the eleventh 
(XIT, figure 15) is a small, triangular, weakly sclerotized plate 
lying beneath the stronger tenth tergum. On either side of the anus 
(A) are the two paraprocts (Papt). These sclerites have been called 
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the split halves of the eleventh sternum, and, some have maintained 
that the anterior portions are parts of the tenth sternum and the 
posterior parts are of the eleventh sternum. Crampton (1929) 
considered the paraprocts to be the limb bases of the cerci. I rather 
susi>ect this is true. In the Carolina mantis, at least, it seems that 
the functional bases of the cerci (see figures 13 and 15) are not the 
morphological bases. The articulation of the cerci to the tenth 
tergum is definitely a secondary association. It is hoped that a 
careful study of the ontogeny of the mantis, with the aid of newer 
technique methods, will indicate the solution of many of these 
fundamental questions about the Carolina mantis. 

Generalizations 

The abdominal skeleton of the Carolina mantis is very generalized 
for that of a pterygotan insect. Most of the terga have the edges 
distinct as paratergites. In the eighth and ninth terga of the female 
the paratergites are strongly developed to form suspension points 
for the collinear apparatus. The sterna are simple in appearance; 
the first sternum is quite reduced, but distinct. In the female the 
seventh sternum is enlarged to form an ovipositor cover. In the 
male the form of the ninth sternum indicates its composition of 
primary sternum and metameric appendages. The male genitalia 
are peculiarly twisted lobes, three in number, and undoubtedly the 
derivatives of the three lobes of the immature male mantid. The 
eleventh segment is reduced, but distinct; it is retracted within the 
tenth. The cerci are relatively long, hairy, and annulated. The 
female ovipositor is a simple pterygotan mechanism. The female 
gonopore opens upon the seventh intejsstemal membrane, and the 
male gonopore upon the medial lobe of the genitalia. 

Synonymic Terms for the Abdominal Skeleton 


New terms Older equivalents 

CoUinoafer .valvifer 

Dorsal collinea. dorsal, or third valve 

Genital segment .eighth or ninth abdominal segment 

lutersegmental infolding .antocosta 

Lateral membrane .pleural membrane 

Medul oolHnea .inner, or second valve 

Podial area ...limb-base area 

Postgenital segment .tenth or eleventh abdominal segment 

Pregenital segment .any of the first seven abdominal segments 

Presternite .. acrostemite 

Pretergite .acrotergite 

Sternum . stemiie 

Tergum ...tergite 

Ventral coUinea. ventral, or first valve 
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.. tergum 
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PLATE XV 

Kkidhe 

1. Lateral view of female abdomen. 

2. Ventral view of ovipositor. 

3. Angular lateral view of terminal segments of female. 

4. Base of right gonopod of ninth segment. 

5. Base of ovipositor from inner view. 

6. Lateral view of ovipositor. 

7. Mesal surfaces of gonopod of ninth segment. 

8. Sagittal section through terminal segments of female. 
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PLATE XVI 

Figure 

9, Angular lateral view of male terminal segments. 

10. Cross-section of pregenital segment. 

11. Sagittal section of pregcnital segment. 

12. Dorsal view of male genitalia, separated. 

13. Base of left cercus. 

14. Sagittal section through postgenital segments. 

15. Ventral view of eleventh segment. 

16. Ventral view of male genitalia separated. 
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Species of Erythroneura of the Comes Group 
(Homoptera-Cicadellidae) 

R H. BEAMER, Department of Entomoloev^ University of Kansas 

Abstractt: North American species of Erythroneura (grape leaf hoppers) 
of the Comes group are reviewed. Seventy species and varieties are included. 
One was unrecognizable; {E. ocionolala Walsh), seventeen are placed in 
synonymy: E. viiis var. flava Robinson and E. vitis var. venusta McA. (= E. 
v'itis (Harris) n. syn.); E. fusco-flava Beamer (= E. bistrata McA. n. syn.); 
E. Tvhranotum Rob. (= bislrata var. stricta McA. n. syn.); E. tridncta var. 
rubravitta Rob. (= diva McA. n. syn.); E. tridncta var. erasa McA. (= E. 
calycula McA. n. syn.); E. breakcyi Johnson (= E. pontifex McA. n. syn.); 
E. mallochi McA. (= E. rosa Rob. n. syn.); E. portea Rob. (= E. refiecta 
McA. n. syn.); E. altenuata Johnston (= E. nudata McA. n. syn.); E. 
(vdella Rob. and E. scripta Rob. (= E, delicata var. accepta McA. n. syn.); 
E. omata Osb. (= E. comi Rob. n. syn.); E, comes var. suffusa McA. (= E. 
bidens McA. n. syn.); E, irrorata Rob. (= E, rubra (Gill.) n. syn.); E. 
Cherokee Rob. and nigroscuta Johnson (= E. compta McA. n. syn.); and the 
following are described as new: E. prima, E. jestiva, E. tadta, E. ziczac var. 
walshi. All existing types have been examined. Drawings of male genitalia, 
keys to groups, species and varieties are included. Types of the new species 
are in the Snow collection, University of Kansas, Lawrence, Kan. 


INTRODUCTION 

I N this paper I have attempted to bring together all of the North 
American species of Erythroneura of the Comes group as de¬ 
fined by Wm. Robinson, University of Kansas Sci. Bui., vol. XVI, 
March, 1926. Seventy species and varieties are treated. One of this 
number was not recognizable, eighteen are placed as synonyms and 
four are described as new. All existing types have been studied, most 
of the males dissected and the internal genitalia figured. ^ 

It is this group to which most of our economic grape leaf hoppers 
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belong. The cultivated grape is without doubt the greatest sufferer, 
with the majority of the species and varieties listed feeding on this 
host. Virginia creeper, Boston ivy, red bud, willow and various 
species of dogwood are also hosts to some of the forms. 

GROUPS OF ERYTHRONEURA 

The genus Erythroneura was divided into six groups by W. L. 
McAtec, Trans. Amer. Ent. Soc., vol. XLVI, 1920. Wm. Robinson 
in Univ. of Kan. Sci. Bui., vol. XVI, No. 3, March, 1926, further 
revised the genus into five groups, giving them names instead of 
numbers, as did McAtee. After the dissection of many thousands 
of specimens I propose a further revision into four groups. It was 
found that the Scutelleris and Maculata groups of Robinson vary 
from one to the other and the genitalia were more or less of one 
type. The Scutelleris group is therefore dropped. It must always 
be borne in mind when using wing veins as diagnostic characters 
that they are variable. In general, however, they follow the char¬ 
acters pointed out in the keys. 


Key to Gboups of Ebtthboneuba 

1 . M-Cu cross vein present . 2 

M*Cu cross vein usually absent, media and cubitus forming a rnoie or less 
continuous line . 8 


2 . Base of cell M 4 curved; two posteriorly diverging vittae usually present on vertex 

and pronotum . obhqua group 

Base of cell M 4 angulate; vertex and pronotum not marked as above; cross 

veins usually white ... vulnerata group 

8 . Base of cell Mi oblique; apex of cell Kg without black spot... .macu/a^a group 
Base of cell M* square; apex of cell R* with black spot or cloud... .comes group 

Key to the Species and Varieties of Erythroneura op the Comes Group 

1 . Color markings of dorsum one or more transversw bands or, solidly colored. 2 

Color markings of dorsum not transverse bands nor solidly colored. 16 

2 . ( 1 ) Dorsum infuscated throughout ..*.( 1 ) infuacata (Gill.), p. 265 

Dorsum cross-banded (not so dehmte in E. bistrata) . 8 

8 . ( 2 ) Dorsum with one croesband .( 2 ) amanda McA., p. 265 

Dorsum with more than one crossband.. 4 

4. ( 8 ) Anterior crossband covering base of tegroina . 6 

Anterior crossband not covering base of tegmina . 8 

5. (4) Usually a semblance of inverted V on vertex; last abdominal segment of 

male more or less infuscated . 6 

Markings of vertex usually conhned to a wide basal spot; last ventral 
segment of male stramineous ... 7 

6 . ( 6 ) Markings of dorsuiq. distinct bands ..( 8 ) vitit Harris, p. 266 

Markings of dorsum almost solid; light areas confined to a circle of spots 

vitia var. corona McA., p. 267 

7. ( 6 ) Color of dorsum often almost solid, all bands more or leas connected 

(4) biatrata McA., p. 3^7 

Color of dorsum in distinct crossbands . biatrata var. atricta McA., p. 268 


8 . ( 4 ) Anterior crossband involving base of scutellum . 8 

Anterior crossband not involving base of scutellum. 18 
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9. 


10 . 


11 . 


12 . 


IS. 


14. 


16. 


17. 


18. 


19. 


20 , 


21 . 


22 . 


23. 


24. 


25. 

26. 


27. 


28. 


29. 


80. 


81 . 


82. 


88 . 


84. 


(8) Anterior crossband covering all of pronotum except small part of anterior 

margin . 

Anterior crossband leaving most of disc of pronotum baie . 

(9) Crosebands one and two of different colors.rosa var. repitita McA., 

Crossband one and two same color... 

(10) Crossband one and two sanguineous to black.(6) trinncta Fitch, 

Crossbands one and two bright red.(6) diva McA., 

(0) All crossbands continuous .(7) calycula McA., 

Crossbands broken ... calycula var. noncincta John., 

(8) Crossband one covering most of pronotum . 

Crossband one leaving most of disc of pronotum uncovered . 

(18) Crossband one sanguineous to dusky .(8) integra McA., 

Crossband one bright red. diva var. romplemcnta McA., 

(18) Cros‘‘hnnd continuous across hind margin of pronotum..(9) cymbium McA., 
Crossband broadly interrupted on hmd margin 

cymbium var. disjuncta McA., 

(1) Angulate vittae continuous from humerus to crossveins . 

Angulate vittae not continuouK from humerus to crossveins . 

(16) Without definite colored spot on apex of clavus . 

With a definite colored spot on apex of clavus . 

(17) Marking of vertex a broad stripe .(1) fraxa Rob., 

Markings of vertex definitely V-shaped ... 

(18) Elytral markings narnm, of uniform width, red or or.inge 

(11) acuticephala Rob., 

Elytral markings broad, of varying widths, brownish-(12) elegana McA., 

(17) Basal two thirds of clavus bright red.. compta var. rufomaculata McA., 

Ba.sal two thirds of clavus not bright red. 

(20) Dorsum fiom ba.se of scutcllum to crossveins occupied by a light diamond¬ 
shaped spot .(18) canrellafa McA., 

Dorsum not occupied by a large light spot . 

(21) Pronotum usually redbrown to black (lateral margins light in E. aclys 


McAtee) . 

Pronotum not redbrown to black ... 

(22) Lateral margins of pronotum light...(14) aclya McA., 

Lateral margins of pronotum dark. 

(23) Vertex reddish brown .(16) praaata Johnson, 

Vertex light with red niaiks .(16) zictac Walsh, 

(22) Basal angles of soutellum usually with large black spots . 

Basal angles of scutellum without definite back spots. 

(26) Vertex sharp pointed, tube of aedeagus projecting, posterior point of style 

almost as long as foot ..(17) elegantula Osb., 

Vertex blunt, apex of aedeagu.*! truncate.(18) coloradensis (Gill.), 

(26) Red markings of clavus overlaid with velvety black, (14) palimpcesta McA., 
Red markings of clavus not overlaid with black. 


(27) Principal markings of vertex two black fingerlike marks, (2) pontifex McA., 

Principal markings of vertex not two black fingerlike marks. 

(28) Median longitudinal red vitta on vertex .(21) kanwakae Rob., 

Markings of vertex not a median vitta . 

(29 Main dorsal vittae more or less darkened; posterior point of style much 

shorter than foot (except in refiecta) . 

Main dorsal vittae orange; posterior point of stylo longer than foot (ex¬ 
cept in ancora) . 

(80) Markings of dorsum lighter, scarcely any dark color . 

Markings of dorsum distinctly dark colored . 

(81) Processes of aedeagus coiled near middle (Aris.) ....(22) anfracta Beamer, 

Processes of aedeagus not coiled near middle.(23) vitifex Fitch, 

(81) Color markings of vertex usually enclosing three round white dots . 

Color markings of vertex not enclosing three round white dots ]. 

(88) Basal angles of scutellum usually dark; outer processes of pygofer hook 
about one fourth as long as inner, sides of aedeagus rounded 

(24) caetra McA., 
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Basal angles of seutellum usually not so dark; outer proceesee of pygofer 
almost absent; aedeagus in dorsoventral view with sides almost parallel 

(26) rosa Rob., 

85. (88) Zigzag vittae of dorsum even sided; processes of aedeagus in lateral view 

not narrowed suddenly . 

Zigzag vittae of dorsum enlarged over disc of elytra, usually forming a com¬ 
plicated pattern; processes of aedeagus in lateral view rapidly narrowed 
near middle .(26) refiecta McA., 

86. (85) Zigzag vittae of dorsum narrower and more definite: pygofer hook U-shaped 

with two processes...ztcsac var. tcofs/u'^ n. var., 

Zigzag vittae of dorsum more suffused; pygofer hook with three proc- 
eeses...(27) pnma n. sp., 

87. (80) Usually dorsal markings very narrow; aedeagus in dorsoventral view broad, 

boll-shaped, processes scarcely diverging.(28) nudata McA., 

Dorsal markings usually heavier; aedeagus not as above . 

88. (87) Aedeagus in dorsoventral view narrow, many times longer than wide. 

Aedeagus in dorsoventral view broad, not much longer than wide 


(20) beameri Rob., 

89. (88) Posterior point of style longer than foot.(80) vaga Johnson, 

Posterior point of style much shorter than foot.(81) ancora Bearner, 


40. (16) Markings of vertex usually more than an inverted V. 

Markings of vertex usually not more Uian an inverted orange V oi a median 
stripe ..... 

41. (40) Markings of clavus usually consisting of three spots (A\ omeuska may have 

just two)... 

Markings of clavus consisting of two spots . 

42. (41) Markings of dorsum heavy; milky colored background not so evident; 

shaft of aedeagus in dorsoventral view narrow, tip bifid. .(82) onuuka Rob., 
Markings of dorsum very delicate; general ground color milky white; 


aedeagus in dorsoventral view broad . 

48. (42) Median spot of clavus without dark spot.(83) delicata McA., 

Median spot of clavus with dark spot . delicata var. accepta McA. 

44. (41) Vertex with dark median line ...... 

Vertex with light median line ... 


45. (44) Vertex and pronotum often suffused witii brown . 

Vertex and pronotum not suffused with brown . 

46. (46) Processes of pygofer hook almost touching at apex.(84) comi Rob., 

Outer process of pygofer hook slightly more than half as long as inner; tip 
of latter enlarged .(86) bidem McA., 

47. (45) Aedeagus in dorsoventral view one half as broad as long, (86) rubrella McA., 

Aedeagus in dorsoventral \'iew very narrow* many times longer than wide 

(87) ontari Rob., 

48. (44) Body very dark, showing through elytra......'..... 

Body light, not darkening upper surface.(88) a»a Rob., 

49. (48) Markings of dorsum broad; postsrior point of style short, (80) rubm (Gill.), 

Markings narrow; posterior point of style as long as foot, (40) feitiva n. sp., 

50. (40) Usually some dark markings on seutellum and on anchor-shaped spot of 

clavus...*.(41) compta MeA., 

No dark markings on seutellum and on anchor-shaped spot of clavus. 

51. (50) Process of aedeagus in lateral view with notch or projecting point near 

middle ...(42) comes (Say), 

Process of aedeagus without such a notch .. 

52. (51) Markings of vertex a median longitudinal vittae.*<(48) tacita vu sp,. 

Markings of vertex usually V-shaped .... 

68. (62) Aedeagus in dorsoventral view broad, bell-shaped; outer process of pygofer 

hook not over half as long as inner...nudaia McA., 

Aedeagus in dorsoventral view broad but strongly constricted on basal half; 
outer process of pygofer hook almost as long as inner. .(44) gileniit Bearner, 
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1. Erythroneura infuscata (Gillette) 

TypMocyha comen var. infuscata Qiliette, C. P. Am. Tvphlocybinae, 1898, p. 704. 

The only specimen mentioned in the original description was type 
number 3451 in the United States National Museum. This descrip¬ 
tion, a very short, terse one, does not fit this type 3451. W. L. 
MeAtee, Trans. Am. Ent. Soc., vol. XLVI, 1920, redcscribed the type 
as follows; “Smoky brown to black above, in some cases underlaid 
by deep dull red, a little paler at rondure of vertex, especially on 
sides, pronotum sometimes faintly paler on disc, and scutellum 
sometimes with a pale median vitta; tegmina with more or less 
hyaline spots at base, middle and apex of inner margin of clavus, 
middle of radial margin of fourth apical cell and on costal margin 
of second apical cell; costal plaque opaque whitish, tinged with red, 
an almost equal area of dull red just posterior, and costal margin 
and to some extent the crossveins pencilled with dull red. Face and 
legs pale yellow, abdominal incisures, etc., sometimes pale yellow.” 

Genitalia. Pygofer hook U-shaped, outer process about half as 
long as inner. Foot of style medium, heel small; base almost 
straight; anterior point about half as long as width of foot; posterior 
point shorter and sharper. Aedeagus in dorsoventral view broad, 
tube projecting sharply, lateral margins narrowing rapidly toward 
base. 

This beautiful dusky species is quite common throughout the 
United States east of the Rocky Mountains. 

2. Erythroneura amanda McA. 

Erythroneura C07ne$ var. amanda McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 319, 
1924. 

This striking species is easily separated from all others in the 
Comes group by the large, almost triangular, reddish brown spot 
which occupies most of clavus, corium between clavus and costal 
plaque and apex of scutellum. The male genitalia show a very 
close relation with E. compta McA., from which it differs only in 
minor details. If the external markings were like that species it 
would be difficult indeed to separate them. 

Genitalia. Pygofer hook U-shaped. Foot of style large; heel 
short and sharp; base straight; anterior point short, sharp; pos¬ 
terior point longer than foot, almost parallel-sided. Aedeagus in 
ventral view rather broad, diamond-shaped, with each process bifid. 
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This species differs from compta in having the base of the processes 
of the aedeagus somewhat heavier and in the sides of the pygofer 
hook being longer. 

Specimens are at hand from Dtouglas, Atchison, Cherokee and 
Wyandotte counties, Kansas. 

3. Erythroneura vitis (Harris) 

Tettigonia vitvs Hama, T. W., Encyclopedia Americana, VIII, p. 48, 1881. 

Mrythroneura vitit var. flava Robmaon, Can., Ent., vol. LVI, No. 3, p. 62; 1924. 

Erythronemk vitU var, venuata McAtee, W. L., TvAiaa. Am. Ent. Soc., XLVI, p. 319, 1920. 

The original description is as follows: ^Tt may be called tettu 
gonia vitis (Harris). It is, in its perfect state, nearly one tenth of 
an inch long; of a straw color, with two broad, scarlet bands across 
the wing cases, one at the base and the other on the middle, and 
the tips of the wing cases are blackish/’ 

General ground color yellowish white. Vertex marked with pair 
of reddish, longitudinal arcs, probably remnant of orange in¬ 
verted V. Pronotum of type male, red on lateral margins, much 
lighter on median two thirds with darker Y-shaped mark at mid¬ 
dle. Most specimens are uniformly dark reddish-brown through¬ 
out most of surface. Scutellum of type buff with two longitudinal 
pink stripes and pink tip. Elytra with base and median band 
bright red. Anterior cross band wider than scutellum on costal 
margin, narrower next scutellum. Median band not quite cover¬ 
ing tip of claws. Costal plaque with large black spot, cross veins 
more or less red, beyond infuscated. Venter more or less stramin¬ 
eous, mesostemum usually darker and last ventral segment of 
male darkened. 

Genitalia, Style with foot short; ^heel moderate; base curved; 
anterior point sharp, slightly longer than posterior; posterior point 
narrower and shorter, about half as long as base. Aedeagus small, 
tip broad, sharply narrowed on basal two thirds. Pair of heavy 
almost parallel processes, longer than aedeagus, almost straight. 

Type in collection of Boston Society of Natural History. 

This species is usually easily separated from closely related forms 
by the semblance of an inverted V on the vertex and the darkened 
last ventral segment of the male. 

Through the courtesy of the board of directors and Mr. Richard 
Dow, of the Boston Society of Natural History, I was able to study 
the male genitalia and a water color of the type. 

This is a common species on grape throughout the United States 
east of the Rocky Mountains. 
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Erythroneura vitis var. corona McAtee 

Erythroneura vitis var. corona McAtee, W. L., Trans. Am. Ent. Soc., 46, p. 806, 1920. 

Original description. ^‘Similar to variety vitis Harris, but middle 
crossband on tegmina connected by red lines along longitudinal 
veins to anterior crossband and to ramose marking on cross veins, 
so that the saddle mark appears to be surrounded by a wreath of 
pale spots.^^ 

A study of male genitalia of specimens with the above markings 
shows no marked difference from vitis Harris. The markings are so 
characteristic, however, that the varietal name is retained. 

Type, female, Plummer^s Island, Maryland, in collection of Mc¬ 
Atee. Since McAtee did not designate an allotype a male from 
Windsor, Vennont, 21, VIII, 1934, R. H. Beamer, is here so desig¬ 
nated. 

This variety is even more plentiful on grape than E. vitis over 
the same territory. The same dark last ventral segment in the 
male and the inverted V of the vertex, as in E, vitis, separate this 
species from the E. bistrata forms and the enlarged middle band 
encircled with a ring of white spots sets it off from E. zntis, 

4. Erythroneura bistrata McAtee 

Erythronmra vitis var. bistrafa McAtee, W. L., Trana. Ain. Ent. Soo., XLV'l, p. 805, 
1920. 

Erythroneura fusco-clava Beamer, R. H., Can. Ent. 1927, p. 81, LIX. 

Original description, ^This variety illustrates the extreme degree 
of erythrization of this species I have seen; the vertex may be pale 
yellow, but usually it has the normal pair of vittae strongly de¬ 
veloped, and it may be almost entirely red; the pronotum is red 
with touches of pale yellow on anterior border, with a dot in middle 
and traces of pale yellow at about two points on the hind margin; 
scutellum red with a pale median vitta enlarged at apex; tegmen 
often entirely red with the exception of a pale spot at inner base of 
clavus and another involving apex of clavus and adjoining corium; 
there may be other traces, however, of both anterior and posterior 
pale bands, and the costal plaque, except for its posterior blackish 
marking, and an equal sized area behind it and the bases of the 
apical cells are pale; undersurface and legs chiefly pale yellow.’^ 

Dissection of the male type revealed a type of genitalia suf¬ 
ficiently different from E, vitis (Harris) to be worthy of specific 
rank. 

Genitalia. Pygofer hook typically U-shaped. Foot of style of 
medium length, heel definite; base almost straight; anterior point 
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short and sharp, about as long as foot is wide inside points; pos¬ 
terior point about two thirds as long as foot, slightly wider at base 
than anterior, sides almost straight, converging to sharp point. 
Aedeagus in dorsoventral view more or less diamond-shape, widest 
near middle and tapering to rather narrow apex and slightly wider 
base. Aedeagal processes rather slender, reaching almost to tip of 
shaft, then bending at right angles for about one third their length. 

Type male in the collection of W. L. McAtee. 

As Mr. McAtee states in the description, this species is quite va¬ 
riable in color pattern. The vertex markings, however, are usually 
just rectangular spots covering most of base, leaving outer third, at 
least, unmarked. This and lack of the darkened last ventral seg¬ 
ment in the male easily separates this form and J5. bistrata var. 
stricta McAtee from E, vitis (Harris) and its variety. 

It occurs in large numbers in some localities, but not so plentiful 
usually as the variety stricta. 

Erythroneura bistrata var. stricta McAtee 

Erythroneura vitii var. utricta McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 806; 1920. 

Erythroneura ruhranotum Robinson, Wm., Can. Ent,, vol. LVI, No. 8, p. 60; 1924. * 

Original description. “Ground color whitish hyaline to pale yel¬ 
low; vertex chiefly pale, sometimes with a few touches of red, pro- 
notum and scutellum chiefly pale, sometimes with a few touches of 
red, pronotum and scdtellum chiefly red to dusky, the latter some¬ 
times pale medianly and at tip; tegmen with three crossbands, the 
anterior red, narrow, not exceeding scutellum, the middle one nar¬ 
rower than in the other varieties, usually nearly quadrilateral in 
shape; the posterior much as in first variety, pale spaces between the 
bands broader than in the other varieties; usually half or more of 
costal plaque bluish or blackish, often overlaid by opaque white; 
lower surface stramineous to pale yellow.” 

Dissections of males of this variety eidiibit the same type of geni¬ 
talia as E. bistrata, so it is given as a variety of that species. The 
vertexal marks and the color of the last ventral segment of the male 
are the same as in that species. 

This is a very common variety, often occurring in great numbers 
on grape. Distribution same as for E. bistrata. 

5. Erythroneura triemeta Fitch 

Erythroneura trkincta Fitch, Asa, N. Y. State Cab., p. 68, 1861. 

Original description. “Three-banded Erythroneura, E. tricincta. 
Pale yellow, with three broad bands, the anterior velvet-black, oc- 
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copying the thorax and basal half of the scutel; the middle bright 
ferruginous ending outwardly in black, forward of the middle of the 
elytra, the posterior dusky brown, on the apex. Length, 0.12. No. 
823, female.” 

Genitalia, Pygofer hook U-shaped, outer process about one third 
as long as inner. Foot of style medium; heel medium; base slightly 
curved; anterior point broad, almost as long as toe is wide; posterior 
point less than half as long, sharp. Aedeagus in dorsoventral view 
broad, tube projecting, processes longer than shaft, in lateral view 
bent around tip of shaft. This is the outstanding internal character 
in separating this form from E. calyctda McA. 

Even though a very short description, it is very good and one 
should have no trouble in determining this insect. It is very com¬ 
mon throughout the eastern half of the United States and Canada. 

6. Erythroneura diva McAtee 

Erythroneura tricmcta var. diva McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 808; 1980, 

Erythroneura tricincta var. rubravitta Robinson, Wm., Can. Ent., vol. LVI, No. 7, p. 166; 
1624. 

Original description, ^'Crossbands one and two chiefly bright red; 
crossband one covering most of pronotum and base of scutellum, 
where its color sometimes is brownish yellow instead of red; cross¬ 
band two, bright red to costal plaque which is chiefly blackish, more 
or less overlaid by opaque white; longitudinal color markings sul¬ 
phur yellow.” 

Genitalia, Pygofer hook U-shaped, outer process almost as long 
as inner. Foot of style medium; heel almost absent; base straight; 
anterior point broad, almost as long as toe is wide; posterior point 
sharp and short, not more than one third as long as anterior. Aedea¬ 
gus in dorsoventral view broad, almost circular, processes about as 
long as shaft with tooth near middle on outside margin. It is this 
tooth that is the distinctive internal character of this species. 

Since this species was described from a holotype female, a male 
paratype, Plummer's Island, Md., Jan 23, 1916, W. L. McAtee, de¬ 
scribed above, is here designated allotype. 

A fairly common species throughout the eastern half of the United 
States. 

Erythroneura diva var. complementa McA. 

Srythroneum tridiwta var. complementa McAtee, W. L., III. Nat. Hiist. SurV., vol. XVI, 
Art. HI, p. 186; 1986. 

Original description. “Crossbands one and two bright red, three 
dusky, differing from var. diva McA. in crossband one being con¬ 
fined to pronotum; subsidiary markings yellow. Length, 2.75 mm. 
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"Holotype. Female, Ocean Springs, Miss., Aug. 4, 1921, C. J. 
Drake.” 

Numerous specimens of this beautiful insect from Orange county, 
Texas, have been studied with no real difference becoming apparent 
between it and E. diva McA. other than the darker base of the 
scutellum in diva. In my estimation it is but the summer form of 
this species. 

Specimens are at hand from Orange county, Texas, Inverness, 
Hilliard, Wildwood and Fort Meade, Fla. 

7. Erythroneura calycvla McAtee 

Erythroneura tridncta var. calycula McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 808, 
1920. 

Erythroneura tridncta var. eram McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 809, 
1920. 

Original description. “Ground color ivory, a broad U-shaped 
dusky to black band on base of scutellum and sides of pronotum, the 
often concolorous eyes extending it bn vertex; crossband two san¬ 
guineous to dusky, black on costa; longitudinal color streaks red.^^ 

This is a beautiful, quite definitely marked species and the color 
of the first crossband, as described by McAtee, will separate it from 
all others. 

Genitalia. Pygofer hook U-shaped, outer process about one third 
as long as inner. Foot pedium; heel medium; base almost straight; 
anterior point wide, as long as toe; posterior point sharp, not over 
one third as long as the anterior. Aedeagus in dorsoventral view 
broad, tube very slightly projecting, processes about as long as shaft 
not curved around the tip in lateral view. 

Common on grape throughout the eastern half of the United States 
and Canada. 

Erythroneura calycula var. nondneta Johnson 

Erythroneura tridncta var. nondneta Johnson, Dorotliy M., Ohio Jr. Sci. No. 4, p. 261, 
1934. 

Original description. “There are no true crossbands in this vari¬ 
ety which is closely related to Erythroneura tricincta var. calycula 
McAtee, as the basal angles of scutellum and sides of pronotum be¬ 
hind the black eyes>are dark. There are dark reddish triangular 
spots, bordering side of costal plaques, and not attaining clavi which 
are immaculate. The background is creamy white and faint yel¬ 
low-colored streaks follow the longitudinal veins of the elytra. The 
cross veins are narrowly black, heavily margined anteriorly, except 
the fourth, with bright red; apical cells dusky.” 
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This is a variety of doubtful validity although a few specimens 
are at hand from Louisiana. It occurs very rarely. 

8. Erythroneura integra McAtee 

Erythroneura tnctncta var. Integra McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 309, 
3920. 

Original description. “Crossband one, sanguineous to dusky, con¬ 
fined to pronotura, most of which it covers; crossband two bright 
ted to sanguineous, bluish to black on costa; longitudinal color 
markings red.” 

A very distinctive species marked as described above. 

Genitalia. Pygofer hook IJ-shaped, outer process very short, 
about one fourth as long as inner. Foot of style medium; heel 
small; base curved; anterior point broad, about as long as width 
of foot in narrowest place; posterior point narrow, sharp, about one 
fourth as long as anterior. Aedeagus in dorsoventral view almost 
circular, tube projecting, processes about as long as shaft, slightly 
diverging on outer half. 

A male paratype, Plummer’s Island, Md., March 18,1917, W. L. 
McAtee, described above, is here designated allotype. Holotype fe¬ 
male, allotype, and paratypes in McAtee collection. Fairly com¬ 
mon throughout the eastern half of the United States. 

9. Erythroneura cymhium McAtee 

Erythroneura tnctncta var. cymbium McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 310, 
3920. 

Original description. “Crossband one, dusky to black, confined 
to pronotum, profoundly emarginate anteriorly, leaving a large part 
of disk uncolored; crossband two, sanguineous to red, bluish to black 
on costa; longitudinal color streaks yellow.” 

Genitalia. Pygofer hook U-shaped, outer process almost as long 
as inner. Foot of style medium; heel marked; base curved; ante¬ 
rior point broad at base, almost as long as width of foot; posterior 
point, short, sharp, about one third as long as anterior. Aedeagus in 
dorsoventral view almost circular, tube slightly projecting, proc¬ 
esses about as long as shaft, slightly diverging on outer third. 

A common species over the eastern half of the United States. 
Holotype female, Pennsylvania, in collection of W. L. McAtee. 
Allotype male, described above. White county, Illinois, March 31, 
1929, in Snow Entomological Collection. 
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Erythronevra cymbium var. disjvncta McAtee 

Erythroneura tncincta var. dUjuncta MeAtee» W. L., Trana. Am. Ent, Soc., XLVI| p. 810, 
1020. 

Original description. “Like the last, cymbium, but crossband (if 
it may be so called) one, broadly interrupted in the middle, cover¬ 
ing only sides of pronotum.” 

A variety of doubtful value, but sometimes occurring. A few 
specimens are at hand from Louisiana and Illinois. 

10. Erythroneura fraxa Rob. 

Erythroneura fraxa Robinaon, W. M,, Can. Ent., vol. LVI, No. 12, p. 202; 1024. 

This beautiful red marked species described by Robinson from a 
single female has since been found in numbers. A male specimen 
from Anderson county, Kansas, November 26,1927, is figured as the 
allotype. 

Genitalia. Pygofer hook of typical U-shape with points of U 
rather shorter than usual. Style with small foot; base almost 
straight; anterior point short, and sharp; posterior point about half 
as long as base and quite sharp. Aedeagus in ventral view rather 
bluntly diamond-shaped with slender processes roundingly separated. 

This species resembles E. kanwakae Rob., but is larger, vertex 
blunter, orange spot of vertex in form of round spot rather than 
parallel-sided stripe, spot on tip of clavus more just an indication of 
a spot, seemingly about to disappear, pygofer hook with but two 
prongs and aedeagus in dorsoventral view more diamond-shaped 
than rectangular. 

Numerous specimens at hand from Kansas, Arkansas, and Illinois. 

11. Erythroneura acuttcephala Robinson 

Erythroneura acuttcephala Robiiwon, Wm., Can. Ent!, vol. LVI, No. 8, p. 61; 1024. 

This bright orange-marked little species resembles E. kanwakae 
Rob., but may be easily separated by the absence of most dark 
marking on abdomen, by posterior point of style as long as foot and 
without extra process in pygofer hook. 

Genitalia. Pygofer hook typical U-shaped. Foot of style small; 
heel prominent; base curved, anterior point fairly long and thick; 
posterior point more than half as long as base, very thin and sharp. 
Aedeagus in ventral view truncate with a small projection at either 
comer, processes small, about as long as shaft, diverging to about 
width of shaft. 
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Specimens at hand from Douglas, Anderson, and Cherokee 
counties, Kansas, and Ramsey county, Minnesota. 

12. Erythroneura elegans MrAtce 

Brythroncura comes var. elegans McAtee, W. L., Trans. Ani. Ent. floe., XLVI, p. 306; 

1020. 

General ground color yellowish white marked with orange or red¬ 
dish-brown. Vertex with inverted U-shaped mark, arms enlarged 
at base, continued on pronotum as very heavy Y-shaped mark. 
Pronotum with an additional vitta back of each eye. Scutelliim 
mostly dark reddish with lighter spot near apex. Elytra with six 
light areas, two more or less pentagonal mesal spots, smaller at tip 
of scutellum, other on apex of clavus, one angular dash from costa to 
claval suture between humerus and plaque and the other between 
the plaque and cross veins. Cross veins pink or red. Apical cells 
more or less infuscated, darker spot in costal plaque and apex of 
cell Rg. Mesosiernum dark. 

Genitalia. Pygofer hook U-shaped, inner process about one- 
fourth longer than outer. Foot of style small; heel prominent; base 
almost straight; anterior point two thirds as long as width of foot 
at narrowest place; posterior point slightly shorter, both sharp. 
Aedeagus in dorsovcntral view more or less three pronged, processes 
about as long as shaft, almost parallel and about straight in lateral 
view. 

Redescribed from the male holotype, Plummer^s Island, Md., Jan. 
11, 1914; W. L. McAtec. In his collection. 

This species externally resembles E, ziczac Walsh, but may be sep¬ 
arated from that species by the lack of an orange spot on apex of 
clavus and by the colored zigzag vitta of dorsum being of varied 
widths. 

A beautiful species distributed throughout most of the United 
States. 

13. Erythroneura cancellata McAtce 

Erythroneura (otnes vai. cwwellata McAtec, W. L., Trans. Am. Ent. Soc., XLVI, p 
820; 1920. 

This is one of the most striking species in the genus with its beau¬ 
tiful lighter colored diamond-shaped spot occupying a large portion 
of dorsum of elytra, surrounded by the darker wine color. 

Gerdtalia. Pygofer with typical comes U-shaped hook. Style 
with small foot; base curved; anterior point short and heavy; pos- 


lfr-6037 



274 


The Univebsity Science Buixetin 


tenor point short and sharp. Aedeagus in lateral view almost cir¬ 
cular with processes diverging one third distance before tip. 

Although not as plentiful as some, specimens of this species are not 
uncommon in the states east of the Rocky Mountains. 

This species was described from 2 females from Plummer’s Island, 
Md., one designated type, the other paratype and in the collection of 
W. L. McAtee. A male from Anderson county, Kansas, described 
above is therefore designated allotype. 

Miss Dorothy M. Johnson’s statement “female (holotype) Adams 
county, IX-1-31, E. P. B.” Ohio State Univ. Bui. 31 Vol. 39,1935, p. 
109, is evidently an error. 

14. Erythroneura aclys McAtee 

Erythroneura aclya McAtee, W. L., Trans. Am. Ent. Soc., vol. XLVI, p. 290. 1020. 

Original description. “Base of fourth apical cell angulate, vertex 
rather pointed; color pattern consisting of a broad, brown to black 
stripe extending whole length of insect, margined by pale yellow. 
The dorsal stripe nearly black on scutellum and anterior parts 
sharply cut off from a pale yellow margin about the width of eye; 
on tegmina the stripe is smoky brown, greatly expanded and irregu¬ 
larly set off from the pale yellow costal margin, percurrent to second 
apical cell which is about the width of costal plaque; the latter has a 
slight opaque whitish coating, is margined interiorly and anteriorly 
by reddish, and underlaid posteriorly by blackish; there are touches 
of red upon apex of clavus and first cross vein and more or less 
hyaline spots at extremities of apical third of clavus, on the corium 
nearby and in middle of fourth apical cell. The legs, pleura and face 
vary from flesh-color to pale yellow, »and the venter is pale yellow 
with a median series of slaty spots, the posterior ones extending en¬ 
tirely across last abdominal segment an(i across base of genitalia; 
dorsum slaty.’’ 

Genitalia. Pygofer hook U-shaped, outer process about two thirds 
as long as inner. Foot of style medium; heel small; base straight; 
anterior point almost as long as width of foot; posterior point about 
as long as base. Aedeagus in dorsoventral view, broad, almost quad¬ 
rangular, tube projecting, lateral margins with long sharp projecting 
apices. 

This is a very common species throughout the United States east 
of the Rocky Mountains. 
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15. Erythroneura prosata Johnson 

Erythronewra infuscata var. pronata Johnson, Dorothy M., Ohio Biol. Survey Bui. 31, p. 
108, 1085. 

Resembling E. ziczac Walsh, but with much more dark coloring 
on vertex pronotum and elytra, by posterior point of style being as 
long as base of foot, sharp, and by processes diverging radically on 
outer third. 

General color, blood-brown. Vertex sometimes with red inverted 
V evident, often with median longitudinal stripe and two lateral 
spots light. Thorax also with Y-shaped median and lateral red 
dashes more or less evident. Scutellura usually with a median 
longitudinal light rectangular spot, often spool-shaped. Clavus with 
small median light spot on mesal margin, another smaller spot 
slightly outside claval suture and toward cross veins and an indi¬ 
cation of a light spot on apex, the three forming a semi-circle. 
Corium with oblique oblong area anterior to costal plaque; costal 
plaque, except dark oblique spot in outer end and two spots beyond 
plaque, light. Light areas usually bounded with red. Cross veins 
lighter, apical cells dark with clear areas sometimes present. Meso- 
stemum dark. 

Genitalia. Pygofer hook U-shaped, outer process about half as 
long as inner. Foot of style medium; heel prominent; base straight; 
anterior point half as long as width of foot, sharp; posterior point 
as long as base, straight. Aedeagus in dorsoventral view broad, 
tube protruding, shaft sharply constricted on basal half, processes 
sharply diverging on outer half. 

Named from three specimens from Pickaway county, and Coal 
Grove, Ohio. Numerous specimens are at hand from Wabash 
county, Illinois. 

16. Erythroneura ziczac Walsh 

Erythroneura ziczac Walsh, B. D., Prairie Farmer 10, No, 10, 1802, p. 149. 

The original description is as follows: “Pale yellowish. Front 
of head in a right angle, the apex rounded. Eyes dusky; ocelli pale; 
vertex with two pale sanguineous vittae, generally subobsolete. 
Thorax blood-brown, yellowish in front, often with a yellowish 
vitta; scutel blood-brown with a yellowish vitta, occasionally en¬ 
tirely yellowish. Abdomen often blood-brown, except at base and 
tip; tip of ovipositor and of tarsi dusky. Elytra pale yellowish; on 
the middle of the costa an oblique rhomboidal black spot, on the 



276 


The University Science Bulletin 


costal tip a black dot, and on the interior margin, forming a tri¬ 
angle with the other two spots, a black spot; a blood-brown, irregular 
broad strip, covering the humerus, thence running to the interior 
margin, thence in a zigzag direction to the rhomboidal spot, thence 
to the spot on the interior margin, thence not quite attaining the 
terminal dot. Wings hyaline; tips of costal veins, often dusky. 
Length to tip of wings a little over one tenth inch. Occurs abun¬ 
dantly on the grapevine.” 

A careful study of Walsh's description with specimens at hand 
reveals the fact that what has commonly been called E, ziczac is 
not true ziczac at all but the light form of this species which I am 
describing as E, ziczac var. walshi. True E, ziczac is much darker 
throughout with all of the pronotum ^l)lood-brown” except a small 
rectangular area on anterior margin. 

Since Walsh's types are lost a male and female from Wabash 
county, Illinois, March 31, 1929, are here selected as neotypes. 
Other specimens are at hand from Illinois, Ohio, Indiana, New York, 
and Vineland, Ontario, (Plate XIX, fig. 16.) 

Erythroneura ziczac var. walshi n. var. 

Resembling E. ziczac Walsh but with lighter coloring, narrower 
markings, and pronotum never dark colored on basal two thirds. 

Color. General grpund color yellowish white, markings red to 
dusky. Vertex with inverted V-shaped red mark, sometimes closed 
basally. Pronotum with Y-shaped and lateral bands red to dusky. 
Scutellum with basal angles yellow bordered with red, apex red. 
Tegmen with red to dusky zigzag stripe arising on humerus, ending 
at base of cell M 4 . Red spot on apex of clavus. Cross vein red. 
Apical cells, more or less dusky. 

Holotype male Jefferson county, Nebraska, Beamer and Hunger- 
ford. Allotype female, Reno county,, Kansas, August 13, 1924, 
Beamer and Lawson, and the following paratypes, 10 males and 6 
females same data as allotype; 7 males and 11 females, Douglas 
county, Kansas; 5 males and 2 females, Atchison county, Kansas; 3 
males and 6 females, Jordan, Ontario, Aug. 1922, Wm. Robinson; 3 
males and 3 females, Vineland, Ontario, Wm. Robinson; 1 female 
Clayton county, Iowa, 1930, R. H. Beamer. 

Examination of the genitalia of many specimens failed to reveal 
any characteristic differences between this and E, ziczac Walsh. 
They are, however, easily distinquished by the absence of the dark 
coloring on the posterior two thirds of the pronotum. 
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17. Erythroneura elegantula Osborn 

Erythroneura elegcmtula Osborn, Herbert, An. Carnegie Mus., Pitts., 1928, p. 289. 

Resembling Erythroneura coloradensis (Gill.), but with much 
more pointed vertex, widely separated arms of the inverted V of 
the vertex, rounded tip of the aedeagus in ventral view and poste¬ 
rior point of style being longer than anterior. 

General ground color ivory with principal markings red or orange. 
Vertex with narrow-sided inverted V with arms widely separated, 
sometimes touching eyes. Pronotum with median Y-shaped mark 
sometimes not touching either margin and a dasli back of each eye*. 
Scutellum usually with basal angles black but often just yellow, 
apex usually red or orange. Clavus with typical anchor-shaped spot 
and smaller one on apex. Cerium with dash on base, an irregular 
sided vitlae surrounding costal plaque, extending to claval suture 
before apex and usually fading out about base of cell M 4 . Black 
dash in posterior end of costal plaque, small round black spot in 
apex of cell and larger one in base of cell R 4 . Abdomen dark, 
espc(‘ially the dorsum, which often gives the elytra a darker appear¬ 
ance. 

Genitalia, Pygofer hook U-shaped, one arm much shorter than 
other. Style with small foot; heel small but prominent, base curved, 
anterior point about twice as wide as posterior and about as long, 
posterior point sharper, about as long as base. Aedeagus in ventral 
view more or less globular, somewdiat pointed at apex, usual pair of 
processes rather short and almost parallel. 

Redescribed from the types in Osborn Collection labeled ^^Canal 
Zone, Panama. 

This is one of the commonest and most destructive species found 
on grape in California. Specimens are also at hand from Colorado 
and Kansas. 

] 8 . Erythroneura coloradensis (Gill.) 

Typhlocyba vttifex var. coloradnim Gillette, C. P., Bui. 19, Colo. Agr. Exp. Sta., May, 
1892, p. 16, fig. 8. 

Redescribed from the types in U. S. Nat. Mus. General ground 
color semihyaline to yellowish white. Markings orange. Vertex 
with inverted orange V not touching eyes. Pronotum with median 
V, heavy basally, arms short; lateral dashes back of eyes, not reach¬ 
ing posterior margin. Scutellum with basal angles black surrounded 
by yellow tip tinged with orange. Clavus with heavy basal anchor 
spot and another at tip. Corium with oblique dash near base and 
an irregular sided vitta arising on costa at anterior end of costal 
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plaque, almost surrounding it, touching claval suture near apex of 
anchor spot, following vein Cu to end in cross veins. Black spot in 
posterior end of costal plaque, another in apex of cell Big, a third in 
base of cell Mg, cross veins pink, apex of elytra more or less infus- 
cated. Venter stramineous, face marked with pink, mesosternum 
and abdomen more or less infuscated. 

Genitalia. Style with short foot; heel inconspicuous; anterior 
point longer than foot, wider than posterior; posterior point shorter 
and sharper almost as long as base. Tip of aedeagus in dorsoven- 
tral view truncate, processes reaching tip, slightly diverging. Pygo- 
fer hook typically U-shaped. 

Hololectotype male No. 3447, U. S. Nat. Mus., allolectotype, fe¬ 
male, No. 3447, U. S. Nat. Mus. 

This is a very common species in the central United States on 
grape and Virginia creeper. It is easily separated from other species 
by the blunt vertex and the two round black spots in basal angle of 
scutellum. 


19. Erythroneura palimpsesta McAtee 

Srifthroneura cofnes var. palimpteata McAtee, W. L,, III. Nat. Hist. Survey, Bui., vol. XV, 
Art. n, p. 43, 1924. 

Original description. “Like E. comes var. vitifex Fitch except 
that the red vitta on anterior half of clavus and the adjacent short 
vitta on corium are overlaid or replaced by black; the lateral vittae 
on pronotura and the sides of the scutellum also may be dusky to 
black, and the oblique dusky band of antennae, pro- and mesopleuro, 
base and apex of genitalia and broad vittae on dorsum of abdomen 
also may be dusky to black. Length,^ 3 mm. 

“Holotype male, and two females, one of which is allotype. Forest 
City, III, April 3,1917.” 

This species is easily separated from all others, as McAtee points 
out by the black coloring overlying the red in the basal anchor¬ 
shaped mark of the clavus as well as some of the spots of the corium. 
The red mark of the vertex differs too in that it is oval or sometimes 
almost round. 

Genitalia. Pygofer hook U-shaped, outer process about one fourth 
shorter than inner. Foot of style large; heel prominent, projecting; 
base curved; anterior point short, blunt; posterior point longer than 
foot, narrow, almost parallel sided. Aedeagus in dorsoventral view 
bell-shaped, apex truncate, processes as long as shaft diverging on 
outer half. 
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This species is quite rare. Specimens are at hand from Illinois 
and Kansas. Types in the Collection of the Illinois Natural History 
Survey, Urbana, III. 

20. Erythroneura pontifex McAtee 

Mrythra/ncura comes var. ponttfex MeAtee, W. L., III. Nat. Hist. Sur. Bui., vol. 16, p. 186, 
1926. 

Erythroneura breakeyi Johnj>ion, Dorothy M., Ohio Jr. Sci., No. 4, p. 261, 1984. 

Original description. “Like E. comes var. rejlecta McAtec (Bui. 
Ill. State Nat. Hist. Sur., 15, Art. II, April, 1924, p. 43, Md., Va., Ill., 
la., Kan.), but with two black finger-shaped vittae on vertex over- 
lying an inverted heart-shaped brownish marking; a marking some¬ 
what similar to latter can be seen through the disk of pronotum. 
Length, 3 mm. 

Holotype female, Dubois, Ill., May 24, 1917. Deposited in the 
collection of the Illinois State Natural History Survey.” 

General ground color white, markings reddish fumose to black. 
Vertex with inverted V with arms usually connected basally, mostly 
black. Pronotum with infuscated red Y and a short red dash back 
of each eye. Scutellum with basal angles yellow margined with red, 
apex red. Zigzag markings of elytra more or less infuscated. Cross 
veins red. Apical cells more or less fumose. 

Genitalia. Pygofcr hook U-shaped, outer process about half as 
long as inner. Foot of style large; heel prominent; base almost 
straight; anterior point very short; posterior point longer than foot, 
sides almost parallel. Aedeagus in dorsovcntral view with very 
broad lateral wings, canal protruding, processes longer than shaft, 
bent almost at right angles out on outer third. Processes in lateral 
view without abrupt narrowing as in E. rejlecta McAtee. 

Since this species was named from a female holotype, the male 
described above, Wabash county, Illinois, March 31,1929, is desig¬ 
nated allotype. 

This species resembles E. rejlecta McAtee, but is easily separated 
from that species by the black on the red inverted V of the vertex. 

Not a very common species, but found throughout the eastern half 
of the United States. 

21. Erythronewa kanwakae Robinson 

Erytht&neura. kanwakae Robin»oii» Wm., Can. Ent., vol. LVl, No. 12, p. 292; 1924. 

This species closely resembles E. fraxa Rob., but may be sepa- 
lated from it by being smaller with head much sharper pointed, 
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with much more dark coloring on venter of abdomen, aedeagus 
almost rectangular in dorsal view, posterior point very short and 
pygofer hook with three processes instead of two. 

Genitalia. Pygofer hook U-shaped with an additional process 
somewhat longer than shorter process and slightly shorter than the 
longest. This character is unique in this species. Foot of style 
very short; base curved; both points short and not very sharp. 
Aedeagus about rectangular in ventral view, sides almost parallel, 
processes present, about as long as shaft, slightly divergent at tip. 

Specimens are at hand from Kansas, Nebraska, and Iowa. 

22. Erythroneura anfracta Beamer 

?hythrovvura afifrnrta Beamer, R. H., Ann. Knt. Soc. Am., vol. XXII, p. 123; 1929. 

Most easily confused with E, vitifex Fitch, from which it may 
be separated by the fumose coloring in the red markings, by each 
process of aedeagus having a distinct spiral near base, sometimes 
incomplete and by aedeagus in ventral view having narrower lateral 
processes. 

Common in Arizona on grape. 

23. Erythroneura vitifex Fitch 

Erythroneura vitifcx Fitch, Asu. Rop., N. Y. Ag. Soc. 16, pp. 392>39S, 1856. 

Original description,* in part: “Yellowish white, tiie wing covers 
with oblique confluent blood red bands and a short oblique black 
line on the middle of their outer margin; thorax commonly with 
three red >stripes, the middle one forked anteriorly and confluent 
with two red stripes on the middle of their outer margin; thorax 
commonly wdth three red stripes, th<? middle one forked anteriorly 
and confluent with two red stripes on the crown of the head. 
Length, 0.12. When the wing covers arc closed they appear red 
with a cream-colored spot shaped like ^a heart anteriorly, and on 
their middle a large diamond-shaped spot with a small red spot in 
its center. It resembles an individual of the conies of Say, having 
the red spots so enlarged as to all run together, but the marks upon 
the thorax are totally different from those of that species . . 

Genera] ground color yellowish white marked with orange. Vor¬ 
tex with orange inverted V, continued across pronotum as Y. 
Pronotum with an additional stripe on lateral margin, Scutellum 
with basal angles and tip orange. Elytra with rather broad zigzag 
vitta from humerus to cross veins, more or less surrounding costal 
plaque. An additional oblique dash on costa near base. Cross 
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veins red. Apical cells more or less infuscated. Black dash in 
posterior end of costal plaque, black spot in base of cell M 4 and 
apex of cell R,. Mesosternum black. 

Geniialia, Pygofer hook U-shaped outer process about one third 
as long as inner. Foot of style small; heel not prominent; base 
more or less curved; anterior point broad, about as long as foot in 
narrowest place; posterior point short and sharp, not more than 
half as long as anterior. Aedcagus in dorsoventral view heart- 
shaped, processes longer than shaft, often diverging. 

Since the types of this species are lost the male, Vineland, On¬ 
tario, Aug., 1922, described above is designated neotype. 

E. vitifex Fitch closely resembles E. bearneri Rob., but may be 
separated by tlie dark mesosternum and by the short posterior 
point of foot of style. 

This is a damaging hoi)per on gra])e throughout the eastern lialf 
of North America. 

24. Erythroneura caetra McAtee 

Krythroneura ligata var. taeira McAtte, W. L., I’loc. Uiol Sor., Wa^h., vo!. 87, p. 138, 
Dec., 1924. 

E, caetra McA. resembles E. Rosa Rob. quite closely, but occurs 
west of the Rocky Mountains, the color of pronotum usually is not 
evenly distributed, and outer process of pygofer liook is about one 
third as long afe inner. 

General ground color semihyaline to yellowish white with dusky 
and reddish markings. Vertex yellowish with some darker shading, 
nothing very definite. Pronotum wdth semblance of U-shaped darker 
mark; large angular brown spots tinged with red back of each eye. 
Scutellum with tip orange, basal angles dark brown. Clavi with 
usual anchor-shaped basal mark very large, tip tinged with pink, 
remainder dusky, elongated pink spot on tip. Coria with irregular¬ 
sided pink mark beginning opposite pink tip of anchor-shaped mark 
on clavi, reaching to plaque, following around it almost to costa 
at its posterior end, ending on Cu before base at cell Black 
or smoky stripe running almost length of R 3 , crossing base of Mg 
and ending in darker spot in base of M 4 . Black spot in posterior 
end of costal plaque. Tip of front with black spot, mesosternum 
shining black, dorsum of abdomen and most of ventral sclerites 
black. 

Genitalia, Pygofer hook semi-U-shaped, the outer process much 
shorter than in typical comes groups, about one fifth as long as inner. 
Foot of style rather small; heel medium; anterior point long, sharp. 
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less than right angle; posterior point very short, obtuse angled. 
Aedeagus in ventral view flattened, almost parallel sided, constricted 
just before tip, ventral processes usually short, almost straight, not 
reaching nearly to tip. In lateral view shaft almost straight, broad, 
almost half as wide as long, evenly hollowed out at tip, ventrally 
notched. 

A male, described above. La Fayette, Cal., July 14, 1933, Mrs. 
R. H. Beamer, is here designated allotype. The species was de¬ 
scribed from a single female in the collection of E. D. Ball. Other 
specimens are at hand from Idaho, Oregon, and British Columbia. 
It is commonly found on willow. According to Doctor Ball’s notes 
this is the host of the type. 

It is possible this is a synonym of E. rosa Rob. as they are very 
close indeed, but since the ranges are different and there seems to 
be some slight morphological differences I prefer to consider them 
distinct. 

25. Erythroneura rosa Robinson 

Erythroneura roaa Robinson, Win., Can. Ent., vol. LVI, No, 8, p. 58, March, 1924. 

Erythroneura mallochi McAtee, W. L., Bui. lU. Nat. Hist. Sun, vol. XV, Art. II, p. 41, 
April, 1924. 

This species is quite variable in coloring. It may usually be dis¬ 
tinguished from E. caetra McA. by having markings of the clavus 
evenly distributed, by having a broader aedeagus in ventral view 
and the short point of pygofer hook almost absent. 

Genitalia. Pygofer hook sickle-shaped, outer point very short. 
Foot of style short; heel almost absent; anterior point about half 
as long as width of toe, sharp; posterior point almost absent. Aede¬ 
agus in dorsoventral view rectangular, lateral margins almost par¬ 
allel, processes shorter than shaft, diverging sharply near tip. 

This is a very common species on willow in the United States 
east of the Rocky Mountains. 

Erythroneura rosa var. repetita McAtee 

Erythroneura repetita McAtee, W. L., Bui. Ill. Nat. HUt. Survey, vol. XVI, Art. HI, p. 
181, Aug. 10, 1926. 

Specimens of this variety may easily be separated from those of 
E. rosa Rob. by having the color of the dorsum in the form of three 
crossbands. The anterior crossband is usually darker while the 
middle one is often quite red as in E. vitis (Harris). Numerous 
specimens of this variety were swept from willow in Scott county, 
Arkansas, August, 1928, along with a lot of other variations, includ¬ 
ing typical E. rosa Rob. 
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26. Erythroneura refiecta McAtee 

Erythroneura comes vur. reflccta MrAtee, W. L., IH. Nat. Hist. Sur. Bui., vol. 1.5, p. 43, 
April, 1024. 

Erythroneura portea Robinson, Win., Can. Ent., vol, 66, No. 7, p. 164, 1924. 

Original description. “Much like E. comes var. rubra Gillette in 
connection with which it was mentioned in my key, but the pale 
markings are more extensive, and the red ones, instead of being a 
solid jasper-red as in that form, are dilute bluish-red with carmine 
edgings; the fact that all of the red vittae are of this compound 
character gives the variety the appearance of having the most com¬ 
plex pattern of any of the comes varieties. 

“Type female, Plummer’s Island, Md., etc.” 

General ground color yellowish-white, with the following mark¬ 
ings: Vertex with inverted V-shaped, reddish vitta. Pronotum with 
a slaty-brown area on disk with two reddish arms projecting forward 
to meet the vitta on vertex; a lateral vitta behind each eye. Scutel- 
lum with basal angles yellow surrounded with red, apex yellow. 
Tegmina, a reddish vitta arising in base of clavus, soon broadening 
and proceeding across corium to costal plaque, where it becomes as 
wide as length of plaque, then proceeding inward and dividing into 
two arms, one of which touches tip of clavus and the other the base 
of cell M^. This vitta is sometimes paler within and margined in 
dark red; sometimes bluish within dark red margin; tip of clavus 
pale red. Cross veins crimson, apical cells more or less infuscated. 

Genitalia. Pygofer hook U-shaped, outer process about half as 
long as inner. Foot of style large; heel prominent; base straight; 
anterior point short, slightly less than a right angle; posterior point 
longer than foot, narrow, almost parallel sided. Aedeagus in dor- 
soventral view broad, tube slightly projecting, processes longer than 
shaft, diverging sharply on outer half, in lateral view contracting 
sharply near middle. 

This is a very common species throughout the eastern half of the 
United States and Canada. It is quite variable in color. Especially 
is the summer form different from the overwintering. It is often 
quite light on anterior half while the elytra have the markings con¬ 
centrated into a large circular area, which is often bright red. The 
contracted process of the aedeagus seen in lateral view separates 
this species from all others. 

27. Erythroneura prima n. sp. 

Resembling E. fiibra (Gill.), but color on vertex in two longitu¬ 
dinal vitta, color on elytra in even sided zigzag stripes, pygofer hook 
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with three processes, and processes of aedeagus with recurved lateral 
hooks. 

General ground color yellowish-white marked with brownish-red. 
Vertex with two longitudinal narrow vittae, in winter specimens this 
may be one bar. Pronotum with hea\"y median Y-shaped spot with 
large irregular-shaped spot back of each eye. Scutellum with basal 
angles reddish. Clavus reddish-brown except small oval spot at 
tip of scutellum and another smaller one two thirds distance to apex. 
Corium with zigzag vitta arising on costa at anterior end of costal 
plaque, widening to broadly touch claval suture near apex of anchor 
spot and ending in cross veins near base of cell M^. Cross veins 
bright red. Apical cells more or less dusky. Venter dark. 

Genitalia, Pygofer liook U-shaped with three processes in grad¬ 
uated series, outer tlie shortest. Style of foot small; heel evident; 
base curved; anterior point about one third as long as toe is wide, 
about as wide at base as length; posterior point just about a right 
angle, scarcely evident. Aedeagus in dorsoventral view spatulate; 
processes shorter than shaft, ajuces sharp, diverging with recurved 
hook on outer margin. 

Holotype, male, allotype female, 1 male, and 6 female paratypes, 
Bretton Woods, N. H., August 31, 1934, R. H. Beamcr. In Snow 
Entomological Collection. 

28. Erythroneura nudata McAtee 

Erythremeura come» vnr. nvdata McAtee, W. L., Trans, Am. Ent. Soc., XLVI, p. 816, 
1920. 

Erythremeura nttcnvn,ta Johnson, Dorothy M , Ohio Jr. Sci., vol. XXXIV, No. 4, July, 
1984. 

Original description, “Color of scutellum and anterior parts pale 
yellowish with irregular pellucid areas, instead of the color vittae 
and spots usually present in other varieties; tegmina whitish hya¬ 
line, apical cells somewhat fumose; costal plaque rather opaque 
white, an oblique black streak across it posteriorly, and black dots 
in bases of fourth apical, and apices of second apical cells. Placed 
as a variety of comes because of the presence of dark spots in 
apices of second apical cells, altho so far as coloration goes no 
intergrading specimens have been seen.’^ 

This species was described from teneral specimens and has only 
been recognizable through the internal male genitalia. 

General ground color yellowish-white marked with red or orange. 
Vertex with inverted V quite narrow, continued across pronotum 
as a thin Y. Lateral margins of pronotum with a narrow vitta. 
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Scutellum with basal angles yellow, often bordered with rod, tip 
orange. Elytra with typical orange markings of E. comes. Apical 
cells more or less infuscated. Black line in posterior end of costal 
plaque, spot in base of cell and apex of cell Rg. 

Genitalia. Pygofer hook U-shaped, inner process more than twice 
as long as outer. Foot of style large; heel medium; base straight; 
anterior point about as long as shortest width of foot; posterior 
point much longer than foot, about as wide at base as foot at 
narrowest place. Aedeagiis in dorsoventral view quite broad, bell¬ 
shaped, processes about as long as shaft, heavy, slightly divergent. 

This species is close to E. bcameri Rob. but may be separated 
from it by the broad bell-shaped aedeagus and heavier, straighter 
processes. 

A common species throughout the eastern half of the United 
States. 

29. Erythroneura beameri Robinson 

Eiythroneura beanieri Rohmson, Win., Can. Ent, vol. LVI, No. 8, p. 61; 1024. 

Resembles Erythroneura uitifex Fitch, but may bo separated 
by its light mesosternuin, and by the very long posterior point of 
style. 

A very common siieeies in the United States east of the Rocky 
Mountains. 

30. Erythroneura vaga Johnson 

Erythroneura vage Johnson, Doiothy M., Ohio Jr. Sci., No. 4, p. 260, 1934. • 

This species is close to E. comes (Say) or E. beameri Rob., but 
may usually be separated from those species by the extra lateral 
orange marks on the vertex and quite easily by the long slender 
shaft of aedeagus with bifid tip. 

Named originally from two specimens. Numerous specimens are 
at hand from Louisiana, Arkansas, Illinois and Kansas. 

Unlike the drawing of the type most specimens have an addi¬ 
tional spine beneath the base of the aedeagal shaft. 

31. Erythroneura ancora Beamer 

Erythroneura ancora Beamer, R. H., Ann. Ent. Soc. Am., vol. XXII, p. 122; 1929. 

This species is near E. omaska Rob., but may be separated by 
color on vertex confined to inverted V, dark marking near cross veins 
confined to black spot in base of cell M, and aedeagus without 
divided tip. It has not been taken since the type series from Cul¬ 
berson county, Texa.®. 
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32. Erythroneura omaska Robinson 

Srythrotieura omaska Robinson, Wm., Can. £nt., vol. LVI, No. 8, p. 61; 1824. 

This species is often milky white as in E. delicata McAtee and 
may be confused with this species, but is usually easily separated by 
the broader pink or orange markings. 

Genitalia. Pygofer hook U-shaped, both arms practically same 
size. Foot of style small; heel prominent; base curved; anterior 
point almost as long as width of foot at narrowest place; posterior 
point about half as long. Aedeagus long and slender, bifid on outer 
fifth, pair of slender lateral processes near middle, in lateral view 
bent dorsally on apical fifth. 

This is a very common species throughout the United States east 
of the Rocky Mountains. Specimens are at hand from Kansas, 
Illinois, Arkansas and Louisiana. 

33. Erythroneura delicata McAtee 

Erythroneura comet var. delicata McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 817, 
1020. 

Erythroneura lacta Robinson, Wm., Can. Ent., LVI, No. 3, p. 62; 1924. 

Original description. “Ground color milky white, with red color 
markings of the comes type, the spots usually small and well sep¬ 
arated." 

This beautiful species is easily distinguished by its milk-white 
general color with delicate pink markings. Poorly marked speci¬ 
mens of E. omaska Rob. might be confused with it but may be sep¬ 
arated by the male genitalia and much broader pink markings. 

Vertex with thin inverted pink U-shaped mark with curving sides. 
Pronotum with narrow median Y-s^aped spot and small dash on 
each lateral margin pink. Scutellum with basal angles yellow, tip 
pink. Claviis with anchor-shaped basal spot broken into a small 
basal dash and larger apical portion, another small dash near apex. 
Corium with oblique dash near base, a vitta arising on costa at 
anterior end of costal plaque, following its inner margin with off¬ 
shoot to meet claval suture near its middle, angling to end in base of 
cell M,. Cross veins pink. Apical cells more or less infuscated. 
Venter yellowish white with mesostemum and last ventral segment 
of male fuscous. 

Genitalia. Pygofer hook U-shaped, inner arm more slender and 
about one third longer than outer. Foot of style small; heel small; 
base curved; anterior point medium-sized, outer face convex; pos¬ 
terior point very small, one third as wide as anterior and very short 
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and sharp. Aedeagus in dorsoventral view, for the most part broad, 
canal produced in middle, lateral margins with sharp, forward pro¬ 
jections about one third distance from apex, usual processes almost 
parallel and not reaching to apex. 

Holotype female, Plimimer’s Island, Md., July 26, 1914; W. L. 
McAtee. Since no allotype was made a male paratype, described 
above, Plummer’s Island, Md., Oct. 26, 1913, W. L. McAtee, is so 
designated. 

Types in collection of W. L. McAtee. 

This beautiful milk-white species is very common in the United 
States east of the Rocky Mountains. 

Erythroneura delicata var. accepta McAtee 

Erythroneura cornea var. accepta McAtee, W. L., Trans. Am. Ent. Soc., XLVI, p. 317; 
1920. 

Erythroneura aenpta Robinson, Wm., Can. Ent., vol. LVI, No. 12, p. 290; 1924. 

Erythroneura tudella Robinson, Wm., Can. Ent., vol. LVI, No. 12, p. 291; 1924. 

Like Erythroneura delicata McAtee, but with a dark mark in the 
orange spot near middle of clavus. It occurs over the same range 
but is not so common. 

34. Erythroneura comi Robinson 

Erythroneura comi Robinson, Wm., Can. Ent., Vol. LVI, No. 8, p. 60; March 1924. 

Erythroneura otnata Osborn, H., Ohio Biol. Surv. Bui., XIV, p. 864, 1928. 

This is the common species on cornits in central and southern 
United States. It may usually be distinguished by the red marks 
of vertex and pronotum being suffused with fuscous and by the 
rather indefiniteness of the markings in general. The slender aedea¬ 
gus in ventral view, the more definite points on the foot of style 
and the forks of the pygofer hook touching or almost touching are 
also characteristic. 

A very common species east of Ro<)ky Mountains. 

35. Erythroneura bidens McAtee 

Erythroneura cornea var. bidena McAtee, W. L., Fla. Ent., vol, VIII, p. 39; December, 
1924. 

Erythroneura cornea var. auffuaa McAtee, W. L., Fla. Ent,, vol. VIII, December 24, 1924, 
p. 80. 

Original description. “Like E. comes var. rubra Gillette, except 
that the upper surface of pronotum save a semielliptical space on 
each anterior angle, and a semicircular spot in middle of front 
margin, is black. Length, 2.8 mm. Holotype male, Virginia near 
Stubblefield Fall, on Pinus virgindana, October 23,1921, J. R. Mal- 
loch.” 
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Specimens from Glen Echo, Md., and others near Washington, 
D. C., collected by P. W. Oman, on comparison with the holotype, 
a female instead of a male, as the original description states, are 
unquestionably this species. 

General ground color semihyaline to whitish with orange and 
fuscous marks. Vertex red, with a pair of mesal longitudinal white 
vittae and an additional row of white spots on each side. Pronotum 
usually fuscous, but sometimes orange except three white spots 
on anterior margin. Scutellum orange to fuscous. Clavus with 
anchor-shaped mark and another elongated area before tip orange. 
Cerium with irregular-sided vitta on costa, surrounding oiostal 
plaque, approaching claval suture at three points and touching 
cross veins on costal and mesal margin. Apical cells dark. Venter 
dark. Legs lighter. 

Genitalia, Pygofer hook large, long side with tip enlarged and 
bent out at about right angles, about twice -as long as short side. 
Style with medium foot, medium heel and rather short anterior 
and posterior point. Aedeagus with shaft narrow, rather long, par¬ 
allel-sided, in lateral view bent dorsally on outer third. 

This species is distinguished from the others found on Comns sp. 
by the thickened outwardly angled long point of pygofer hook. The 
dark pronotum will distinguish most specimens of bidens, but I have 
a few from Illinois that lack this color. 

36. Erythroneura rubrella McAtee 

Brythroneura covies var. rubreUa McAtec, W. L., Trans. Am. Rnt. Sot*., XLVI, p. 81(5, 
Aug. 26, 1920. 

General ground color milky whit^ with the dark body color vis¬ 
ible; markings bright red. Vertex red except two median longitu¬ 
dinal vittae separated by narrow red line, two round spots near each 
eye and marginal band around tip of vertex which are yellowish 
white. Pronotum with broad Y-shaped median mark and marginal 
band red. Scutellum with basal angles yellow, remainder red except 
inverted white T-shaped mark. Clavus with usual red basal anchor¬ 
shaped mark and another elongated spot near apex. Corium with 
red irregular sided vittae arising near base more or less surrounding 
plaque, ending in cross veins near tip of Cu. Cross veins slightly 
brighter red. Apical cells more or less infuscated. Black spot in 
posterior end of costal plaque. Venter dark. 

Genitalia. Pygofer hook double; inner fork heavy at base, twice 
as long as outer, curved out on outer half at right angles to basal; 
outer fork narrower, leaving base at an angle, forming gentle curve 
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toward inner fork. Style with median foot; toe broad; anterior and 
posterior points usually small but not so well marked as in E. comi 
Rob. Aedeagus in dorsal view short and thick, half as broad as 
long, evenly narrowed on outer half to sharp tip, quite spinose; in 
lateral view short and thick, tip slightly curved dorsally. 

Type dissected and numerous specimens studied from British 
Columbia, Arkansas, Mississippi, Illinois. 

This is structurally very distinct from all the other forms. The 
very broad aedeagus is quite different from the long slender struc¬ 
ture found in the others. 

37. Erythroneura ontari Robinson 

Erythroneura ontari Robinson, Wrn., Con. Ent., vol. LVI, p. 60, March, 1924. 

This species resembles E. comi Rob., but may usually be dis¬ 
tinguished by the narrower markings on vertex and pronotum which 
lack the fuscous suffusion. The pronotal Y-shaped mark is usually 
more evident. The pygofer hook will separate it from the other 
species except E. rubrella, from which it can be distinguished by the 
very narrow aedeagus in dorsal view. This is a widespread species 
both in the United States and Canada. 

38. Erythroneura aza Robinson 

Erythroneura aza Robinson, Wm., Can. Ent., vol. 66, No. 12, p. 291; 1924. 

Original description. ^‘Ground color of vertex, pronotum and scu- 
tellum ivory, of tegmina white, with following marks in orange; 
vertex, a narrow median inverted U-shaped vitta; pronotum, a 
broad median Y-shaped vitta and a broad lateral vitta behind 
each eye; scutellum, a broad spot in each basal angle and a small 
spot at tip. Tegmina lightly washed with orange throughout except 
at inner basal angle of clavus and in base of corium, where the orange 
is deepened to nearly red. Cross veins and adjacent parts of longi¬ 
tudinal veins crimson. A black streak caudad of costal plaque; 
apical cells whitish at base, remainder dusky, especially near the 
base. A black spot in apex of cells Rg and base of cell 

This species resembles E. delicata McAtee, but may be separated 
from that species by a more hyaline appearance, the red or orange 
markings larger and heavier and the posterior point of style half as 
long as base. 

Genitalia, Pygofer hook typically U-shaped. Foot of style 
medium sized; heel medium; base straight; anterior point about as 
long as width of foot at narrowest place, outer face convex, rather 
wide,at base; posterior point sharp and narrow, about half as long 
I9--e037 
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as base. Aedeagus in dorsoventral view almost three pronged, two 
laterals almost retrorse at tip. 

Known from the types from Lawrence, Kansas, and three addi¬ 
tional male specimens, one each from Douglas coimty and Leaven¬ 
worth county, Kansas, and one from Natchitoches, La. 

39. Erythroneura rubra (Gill) 

Typhlocyba comes var. rubra Gillette, C. P., Am. Typholocybinae, 1898, p. 764. 

Erythroneura irrorata Robinson, Wm., Can. Ent., vol. LVI, No. 7, p. 164; 1924. 

This red-marked species resembles the dogwood series and is 
often found confused with them in collections. It may easily be 
separated from them by always having the mesal longitudinal line 
of vertex light colored instead of dark as in the dogwood series. 

Widely distributed throughout the eastern two thirds of the United 
States and Canada. 

Type in the United States National Museum. 

40. Erythroneura festiva n. sp. 

Resembling E. rubra Gill., but can be separated by the smaller 
size, the much narrow’er color marks, by anterior point of style as 
long as foot and aedeagus in dorsoventral view quadrangular, tube 
not protruding. 

Ground color semihyaline to whitish with coppery colored marks 
more or less clouded with fumose. Vertex copper colored except 
mesal, longitudinal keyhole-shaped spot, circular spot either side of 
this near base and a narrow spot on lateral margin between apex 
and eye. Pronotum with median Y-shaped spot with very short 
base, and two lateral stripes coppery. Scutelliun red, except basal 
angles yellow and mesal white bar'with end knobbed near apex; 
clavus with basal anchor-shaped mark and apical spot red. Ce¬ 
rium with red basal dash and irregular-sided mark surrounding 
costal plaque, touching claval suture in two places and ending at 
cross veins near base of cell M,. Costal plaque with black basal 
dash. Apical cells more or less infuscated. Veins whitish. Venter 
quite dark. 

Genitalia. Foot of style small; posterior point as long as base; 
anterior short and, sharp. Aedeagus in ventral view almost rec¬ 
tangular, apically incised either side of orifice with pair of ventral 
processes extending slightly beyond apex. Pygofer hook of usual 
comes type. 

Holotype male and allotype female. White county, Illinois, March 
31,1929, R. H. Reamer. 
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Paratypes as follows: 11 males and 3 females, Colfax, La., De¬ 
cember 23, 1931, R. H. Beamer; 1 male and 1 female, Clearwater, 
La., December 21 , 1931, R. H. Beamer; 4 males and 2 females, 
Cherokee county, Kansas, December 17, 1930, R. H. Beamer; 1 , 
Fouke, Ark., December 21, 1931, R. H. Beamer; 1 female, Coal 
Creek, Tenn., August 27,1930, R. H. Beamer; numerous males and 
females from White, Clay, and Gallatin counties, Illinois, collected 
in March, 1929, by P. W. Oman and R. H. Beamer. 

41. Erythroneura compta McAtee 

Erythroncwra cornea var. compta McAtee, W. L., Trane. Am. Ent. Soc., XLVI, p. 818; 
1920. 

Erythroneura cherokee Robmson, Wm., Canl. Ent., vol. LVI, p. 164; 1924. 

Erythroneura nigroacvta Johnson, Dorothy M , Ohio Jr. of Sci., vol. XXXIV, No. 4, p. 
258; 1934. 

Resembling E, delicata var. accepta McAtee, but pink markings 
heavier, white background not so striking, scutellum usually with 
dark markings, posterior point of style longer than foot and proc¬ 
esses of aedeagus bifid. 

General ground color yellowish-white. Red inverted V of vertex 
rather narrow, branched even with anterior edge of eye, encircling 
light spots between eyes and main arms of V, continued across pro- 
notum to unite on posterior margin. Pronotum with an additional 
red strip on lateral margin, Scutellum mostly dark, extreme lateral 
angles and spot near center light. Clavus with usual anchor-shaped 
spot at base and smaller one at tip red, basal spot more or less 
blackened at tip. Corium with red oblique dash on costa midway 
to costal plaque, another red stripe arising on costa at anterior 
end of plaque, almost surrounding it, connected to the claval suture 
between its two spots and ending in the base of cell M 4 . Cross 
veins red, margined on outside with hyaline, which is in turn mar¬ 
gined with fuscous. Black spot in posterior margin of costal plaque 
and apex of cell R 3 . Ventral surface stramineous more or less suf¬ 
fused with pink. 

Genitalia, Pygofer hook U-shaped with outer fork about same 
thickness as inner but about a third shorter. Foot of style of me¬ 
dium size; heel prominent; base almost straight; posterior point 
about one half as long again as base of foot; anterior point short 
and sharp, about half as long as toe is wide. Aedeagus in dorso- 
ventral view bell-shaped, processes bifid almost entire length, reach¬ 
ing to tip of shaft. 

Type, Female, Plummer’s Island, Md., March 28, 1915. For 
some reason McAtee did not name an allotype, therefore the male 
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paratype, Plummer’s Island, Md., Dec. 21, 1915, described above, 
is so designated. 

This is a very abundant species in the United States on grape 
east of the Rocky Mountains. 

Erythroneura compta var. rufomaculata McAtee 

Erythroneura comee var. rufomacultata McAtee, W. L., Bui. Ill. Nat. Hist. Sur., April, 
1924, p. 48. 

Dissections of the male genitalia of this form reveal no differences 
from E. compta. Summer specimens of the right age usually have 
the red marking as indicated in the original description. 

42. Erythroneura comes (Say) 

Tettigonia cornea Say, Thomas, Ins. Jour. Ac. Nat. Bci. Phila., LV, p. S4S; 1826. 

General ground color yellowish-white, marked with orange. Ver¬ 
tex with inverted U-shaped mark with lateral extensions enclosing 
white spots next each eye. U mark continued on pronotum as Y- 
shapcd vitta reaching posterior margin, an additional vitta on each 
lateral margin. Scutellum with basal angles yellow often bordeied 
with orange, tip orange. Clavus with usual basal anchor-shaped 
spot and a much smaller one at tip. Corium with angular dash on 
costal margin near base, another vitta arising on costa at anterior 
end of costal plaque enlarging to meet claval suture near its middle, 
almost surrounding plaque, then angling to end in base of cell M,. 
Cross veins usually pink, apical cells more or less infuscated. Black 
spots in posterior end of costal plaque, base of cell M, and in apex 
of R,. 

Genitalia. Pygofer hook of the U typCr outer process about’two 
thirds as long as inner. Style with large foot; heel marked; base 
straight; anterior point short, fairly sharp; posterior point longer 
than foot, sides almost parallel, usually slightly sinuate. Aedeagus 
in dorsoventral view oval, very broadj apex almost straight; proc¬ 
esses longer than shaft, diverging on outer third with a distinct 
notch or tooth on their margin near middle. 

This notch is the distinctive character of this species. 

Since the types of this species are lost the male specimen described 
above, Leavenworth county, Kansas, April 11, 1930, is designated 
neotype. 

This is a very common species on grape throughout the United 
States east of the Rocky Mountains. 
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43. Erythroneura tacita n. sp. 

Resembling Erythroneura nudata McA. in the narrow markings, 
but larger; posterior point of style almost absent; pygofer hook 
single and aedeagus very long and narrow with bifid tip. 

General ground color whitish, marked with orange. Vertex with 
median longitudinal band often enclosing two long white areas, con¬ 
tinued across pronotum enclosing a white arc on anterior margin. 
Pronotum with lateral orange bar not reaching posterior margin. 
Glavus with usual anchor-shaped mark and small mesal spot just 
before tip. Corium with orange dash at base, another surrounding 
costal plaque connected to claval suture slightly beyond middle and 
ending on Cu before cross veins. Cross veins red. Black spot in 
posterior end of costal plaque and another at base of cell M 4 . Venter 
stramineous, mesostemum dark. 

Genitalia. Pygofer hook single, U-shaped, heavy at base. Foot 
of medium size; almost no heel or posterior point; anterior point 
long, less than right angle. Aedeagus in ventral view with flattened 
bifid tip, pair of heavy diverging processes at base, and between 
basal processes and shaft proper a curved, flattened, enlarged area. 

Holotype, male, allotype, female, 15 male and 10 female para- 
types, Republic, Wash., August 6 , 1931, R. H. Beamer; 6 female 
paratypes, Oliver, B. C., August 6 , 1931, R. H. Beamer; 1 male, 
Meritt, B. C., and 1 male, Dixie, Ore.; 17 females and 11 males, 
Poudre river, Colo., Aug. 22 , 1931, R. H. Beamer. 

The specimens were swept from Comus sp. 

44. Erythroneura gUensis Beamer 

Erythroneura gileneU Beamer, R. H., Annals Ent. Sbc. Am., vol. 22, p. 123, 1^29. 

This species is very close to E. beameri Rob., but may be sepa¬ 
rated from it by its larger size, by narrower, more broken markings 
and by the processes of aedeagus not diverging at so great an angle. 

A fairly common species on grape in Arizona. 

Erythroneura octonotata Walsh 

Erythroneura octonotata Walsh, B. D., Prair, Farm , Sept. 6, 1862, p. 149. 

The original description fellows': “Whitish. Head as in the pre¬ 
ceding. (ziczac.) Thorax a little clouded with fuscous. Abdom¬ 
inal and ventral joints, in mature specimens dusky except at tip. 
Tips of tarsi dusky. Elytra whitish subhyaline, with the same 
three spots as the preceding, and in addition, one on the inner 
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margin not far from the base; on the cross veins an irregular fus¬ 
cous band, and on the disk a small brown cloud, often obsolete. 
Length, a little over one tenth inch.” 

I have not been able to place the species that Walsh must have 
had when he wrote the above description. It fits almost equally 
well either of the two species which are known in this paper as 
Erythroneura compta McAtee and E. delicata var. accepta McAtee, 
but in both of these there are always orange marks on the tegmen 
and in the first, black marks on the scutellum. When one considers 
the description of the color of E, ziczac which immediately pre¬ 
cedes that of E. octonotata, I feel convinced that he would not have 
omitted these marks. 
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PLATE XVII 

Wing venation of the four groups of Brythroneura. 
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PLATE XVII 
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PLATE XVIII 

1 . E. mfimata (Gill.) Dorsoventral view of aedeaps, foot of style, pygofer 
hook and lateral view of aedeagns. 

2. E. amanda. 

3. E. vitU Harris. 

4. E. bistrata McAtee. 

6 . E. tricincta Fitch. 

6 . E. diva McAtee. 

7. E. calycula McAtee. 

8 . E. iniegra McAtee. 

9. E. cymbium McAtee. 
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PLATE Xyill 
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PLATE XIX 

10. E. jraxa Robinson. Dorsoventral view of aedeagus, foot of style and 
pygofer hook. Lateral view of aedeagus. 

11. E. acutkephala Robinson. 

12. E. elegans McAtee. 

13. E. canceUata McAtee. 

14. E. aclya McAtee. 

15. E. promta Johnson. 

16. E. ziczac Walsh. 

17. E. elegantvla Osborn. 

18. E. coloradensis (G511.). 
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PLATE XX 

19. E. pdimpsesta McAtee. Dorsolateral view of aedeagus, foot of style 
and pygofer hook. Lateral view of aedeagus. 

20 . E. pontifex McAtee. 

21 . E. kanmkae Robinson. 

22. E. mfracta Beamer. 

23. E. vitijex Fitch. 

24. E. caetra McAtee. 

25. E. rosa Robinson. 

26. E. reflecta McAtee. 

27. E. prima n. sp. 
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PLATE XXI 

28. E. nudata McAtee. Dorsolateral view of aedeagus, foot of style and 
pygofer hook. Lateral view of aedeagus. 

29. E. beamri Robinson. 

30. E. vaga Johnson. 

31. E. oncora Beamer. 

32. E. omaska Robinson. 

33. E. delicata McAtee. 

34. E. com Robinson. 

35. E. bidem McAtee. 
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PUTE XXII 

36. E, rubreUa McAtee. Dorsolateral view of aedeagus, foot of style and 
pygofer hook. Lateral view of aedeagus. 

37. E. orUari Robinson. 

38. E. aza Robinson. 

39. E. rubra (Gill.). 

40. E, Jesiiva n. sp. 

41. E. compta McAtee. 

42. E. comes (Say). 

43. E. gilensis Beamra 

44. E. tacita n. sp. ' 
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southern and western regions of the United States. Specific distinctions are 
primarily drawn from characters of the dissected male genitalia, and the 
technique for preparation of these structures is given in detail. A key to the 
nineteen species described from the United States is provided, and complete 
descriptions with locality notes are presented for them: Alconeura planata 
Ball and DeLong (p. 318), A. necopinata, n. sp. (p. 318), A, beameri, n. sp. 
(p. 318), A. balli Beamer (p. 319), A, tricolor (Van Duzee) (p. 320), A. fuLmmea 
Lawson (p. 321), A. dorsalis (DeLong) (p. 321), A. vnipuncta (Gillette) (p. 
322), A. qiiadrimacidata Lawson (p. 324), A. derecta, n. sp. (p. 325), A. instdae, 
n. sp. (p. 325), A. dodonana Beamer (p. 326), A. lappa, n. sp. (p. 327), A. macra, 
n. sp. (p. 327), A. rotundata Ball and DeLong (genotype) (p. 328), A. nudata 
Ball and DeLong {=.unipuncta var. nudata) (p. 329), A. languida, n. sp. (p. 
330), A. lucidenta, n. sp. (p. 331), A. comigera, n. sp. (p. 332). A note on A. 
qmdrivittata (Gillette) from the Bahamas is added, and the literature of the 
genus is given. lUustrations are of the aedeagus and pygofer process of each 
species, and two typical forewing tips. Types of new species are in the Francis 
Huntington Snow Entomological Collections at the University of Kansas. 


GENERIC DISTINCTIONS 


T he Alconeura group was first generically distinguished from 
the Dikraneura in 1925 by Ball and DeLong, who considered an 
angulate or pedunculate second apical cell determinative, overlook¬ 
ing, as McAtee (1926) suggests, the extreme variability of this 
character. However, the insuflBciency of the first distinction should 
not cause a too hasty rejection of the generic significance of the 
group, since there are plain indications that the present assembly of 
species can be recognized most conveniently as a separate genus. 

It should be stated at once that the pedunculate apical cell is dis¬ 
tinctly a characteristic of the Alconeura, and while it may appear 
exceptionally among the Dikraneura, it is never as admirably de¬ 
veloped. In none of our species of Alconeura is the apical cell 
simply angulate. 

The most obvious individualizing'mark of the genus is the dark 
apical dot which appears in the third or fourth cell and frequently 
touches or lies upon the third vein. This may also be observed in 
the Dikraneura, but there it is not accompanied by the pedunculate 
apical cell. 

There is evidence that the dissected male genitalia may be dis¬ 
criminative in the two genera, but this is problematical, since the 
forms of genitalia are highly specific and vary a great deal within 
a genus. Certainly the clear division of, Alconeura and Dikraneura 
by external properties is dissuasion enough from the tedious under¬ 
taking of logically gathering in two major classes these less accea- 
sible structures. 
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Nineteen species of the Alconeura have been distinguished, hav¬ 
ing in common these characteristics: a marginal vein on the under¬ 
wing, with two closed cells at the apex; four apical cells on the 
forewing, the second cell pedunculate; a dark apical dot in the third 
or fourth cell, often touching or lying upon the third vein; the ver- 
texal angle but slightly obtuse or acute; a length of 2.5 mm. to 3.5 
mm.; and, usually, bright coloration. Alconeura rotundata was de¬ 
scribed as the genotype by Ball and DeLong; this species displays 
very well the characters enumerated above and, indeed, its orange- 
yellow markings on a creamy-white background are typical of the 
major part of the genus. 

The notable addition of nine new species to a genus in which but 
ten were properly recognized in 1934 may be ascribed to the good 
fortune of having available a wondrous amount of material collected 
by Dr. R. H. Beamer and others, and type specimens of all the de¬ 
scribed species. Sincere appreciation for their kindness and co¬ 
operation must be expressed to Dr. E. D. Ball, University of Ari¬ 
zona; Dr. D. M. DeLong, Ohio State University; Mr. P. W. Oman, 
United States National Museum; and particularly to Dr. R. H. 
Beamer, University of Kansas. 

EQUIPMENT AND METHOD 

This study of the Alconeura was undertaken with the definite pur¬ 
pose of establishing previously described species and distinguishing 
new species by means of the dissected male genitalia, the impetus for 
this taxonomic endeavor coming directly from antecedent studies of 
the Erythroneura. The technique for dissection and study of the 
genital structures is necessarily given here in some detail, and may 
be esteemed a culmination in method, for literally hundreds of speci¬ 
mens were dissected, with many complete sacrifices, in its perfection. 

It is a sound principle for a worW to know well his tools, and 
this acquaintance is best made before the work is begun. The list 
following will be found helpful in arranging the equipment in an 
orderly outlay, which must be regarded as essential to the surest 
and quickest attack on any sort of problem in anatomizing. 

The articles are presented approximately in order of employment: 

A dissecting microscope. 

A thick sliee of art eraser, holed to admit the head of the insect pin. 

A Mnatl Hii—Kiting needle with a sharp, flattened tip for removing the insect 
abdomen. 

DisMOtioa number labels for the pinned specimens, giving the generic name, 
number of the dissection, and the name of the dissector. 
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A tiny wire loop provided with a convenient handle for lifting the abdo¬ 
men into and from the solutions. 

Two small porcelain casseroles: one to hold caustic potash (10% solution) 
and the other distilled water. 

An alcohol lamp and stand for heating the caustic potash. 

Glycerine: the medium within which the dissection is made. 

Microscope slides. 

A small linen towel for wiping oS the slides. , 

A soft wax pencil for noting temporarily upon the slide the dissection 
number. 

A binocular microscope provided with dissecting stage and hand rests. 

Two very fine needles (minuten nadeln): one straight, one bent into a 
right angle, provided with convenient handies. 

Microscope object labels. 

De Faure’s mounting fluid. (Gum arabic, 90 gnus.; chloral hydrate, 60 
grms;. chlorhydrate of cocaine, 0.5 grm.; glycerine, 20 cc.; distilled water, SO 
cc.) This beautifully clear mounting fluid must be very carefully mixed and 
filtered. Any other satisfactory mounting fluid may be substituted. 

Cleaning fluid for slide cover glasses. (Hydrochloric acid, 1 cc.; alcohol, 
96%, 100 cc.) 

Slide cover glasses (circles, 15 mm.). 

A microscope with reasonably high magnification for examining the finer 
details of the dissected structures. 

Technique, in whatever manner described, must always be indi¬ 
vidual in application; however, it should be remembered that noth¬ 
ing is more destructive to quick attainment of worthy results than 
a haphazard method. While the experience of a very few dissec¬ 
tions will best enable the worker to locate the equipment most ad¬ 
vantageously, it must be borne in mind from the first that a logical 
sequence in the placement of tools and a plan of action will un¬ 
doubtedly secure the happiest conclusion of the process in the 
shortest time. Accuracy and a certain finesse are most to be de¬ 
sired; yet it is undeniably heartening to feel that more time may 
be given to studying the dissections to the routine of making, 
them. The systematic approach suggested here will be found im¬ 
perfect, but it has made possible an average of twenty dissections 
an hour and may prove helpful to those who wish to determine posi¬ 
tively large series of the Alconeura or other Eupterygine leaf 
hoppers. 

1. Removing THE Abdomen 

Fill a porcelain casserole with caustic potash and place it upon 
a stand over the lighted alcohol lamp, a^usting the wick so that 
the solution does not bubble vigorously. As the heated solution 
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evaporates during a series of dissections, replenish alternately with 
distilled water and caustic potash. 

rill a casserole with distilled water and place near the alcohol 
lamp. 

Place the art eraser centrally on the dissecting microscope stage. 
A binocular microscope may be used, but the dissecting microscope 
is preferable since, after removal of the abdomen, the lens arm may 
be swung away, leaving a clear field for operations with the wire 
loop and for removing the specimen. 

Invert the pinned insect upon the art eraser; a plain view is, of 
course, necessary and interfering labels on the pin must be turned 
slightly aside. 

Remove the abdomen, observing through the lens, with the flat- 
tipped needle. This instrument is best held like a pen and the 
abdomen should be removed by gently thrusting the tiny chisel 
point between abdomen and thorax. Breaking-off is most easily 
accomplished at this point; although, exceptionally, the genital cap¬ 
sule alone may be removed most satisfactorily. 

Withdraw the lens arm, and dipping the wire loop into the caustic 
potash, touch it to the abdomen, lifting it into the solution. 

2. Labeling the Pinned Specimen 

Each dissected specimen must be numbered so that the perma¬ 
nent microscope slide mount of the genital structures may be 
definitely referred to it. This is best done with small regular-sized 
three-line labels upon which are printed the generic name and the 
name of the dissector, the middle line being left blank for writing 
in the dissection number, and it is best to use India ink for thia 
purpose. 

3. Peepabing fob Dissection 

Carefully clean a microscope slide and note the dissection num¬ 
ber across one end, using the wax pencil. 

Place a droplet of glycerine on the slide and center it upon the 
binocular microscope stage with an end toward the observer. This 
position allows working with the guiding fingertips close to the dis¬ 
section without troublesomely nudging the slide. 

Remove the abdomen from the caustic potash, in which it should 
have been heated from two to five minutes, using the wire loop, 
and submerge it in the distilled water. (At this point tiie abdomen 
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of another specimen may be removed and transferred to the caustic 
potash.) 

Place the abdomen within the glycerine droplet, observing with 
the microscope. Use transmitted light. 

4. DissEcrmo 

Take up the fine needles, the right-angle in the left and the 
straight-point in the right hand, grasping them, not as a pen is 
held, but with the handles resting lightly on the tips of the first 
two fingers and over the backs of the second pair. 

Using the handrest for the wrists, establish the fingers upon 
the stage and bring the needles together within the glycerine. 

Observing with the highest power lenses which permit a clarity 
of vision, turn the abdomen so that the genital capsule is normally 
oriented and directly centered in the field with the greater part of 
the abdomen extending toward the observer and with the pygofer 
processes visible on top. This is the proper position for dissection 
and should be reestablished after an unsuccessful trial. 

Insert the right-angle within the hollow of the capsule with the 
point toward the plates. 

Place the straight-point alternately upon the two plates, gently 
pulling the needles apart. Under optimum conditions this single 
operation will remove'the aedeagus and the styles, if carefully done, 
to a point where they may be easily detached from the pygofers 
and the rest of the genital apparatus. The plates are then pulled 
away quite simply and the dissection is complete. In more un¬ 
toward circumstances it may be necessary to abandon the tugging 
at the plates and literally to pry out the aedeagus and styles with 
the straight-point while holding the capsule as before with the right- 
angle. The pygofers may be left intact on the capsule until per¬ 
manently mounted. 

The slide may now be set aside for study and the final mounting. 
(Here the next abdomen will be found ready for dissection; it 
should be dropped immediately into the distilled water and replaced 
in the caustic potash with another. This overlapping of processes 
so that a series may be quickly done can be easily mastered, but 
the first two or three dissections are best attempted singly.) 

The dissection may be preserved indefinitely in glycerine and 
studied most conveniently Tidthin that medidm since it pmmits a 
free turning about of the structures. 
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5. Mounting Permanently 

Upon a gummed microscope object label note the dissection num¬ 
ber in the upper left-hand comer and the locality data of the pinned 
insect at the bottom. These notations should be made in India ink, 
and a series referable to specimens to be dissected can best be made 
all at one time. The center of the label, it will be seen, is left 
blank for penciling in the name of the insect or the dissection num¬ 
ber of a slide upon which the scientific name is given and which 
may typify the species. (For example, dissections in this study were 
assigned the key letters “GA” representing “Griffith Alconeura,” 
and in most cases the permanent mounts bear, in addition to their 
proper comer labels, the crj'ptic middle signs “See GA 92, See GA 
103;” etc., these references being to mounted dissections considered 
typical of their several species. And how much simpler it is to 
write Alconeura languida upon the one slide “GA 92,” referring all 
subsequent dissections of the species to that number, than to note 
tediously the scientific name upon each mounted example.) 

Place the glycerine mount upon the binocular microscope stage 
and center it with one end of the slide toward the observer. 

Clean a slide and, attaching the label at one end, place it edge-to- 
edge with the glycerine moimt. Drop a tiny bit of De Faure’s 
mounting fluid in the center of the slide. 

Holding the needles as before and observing carefully through the 
lenses, lift up the aedeagus and styles on the right-angle. Thrust 
immediately into the De Faure’s fluid and without removing the 
needle, move the slide to tlie center of the stage, thus pushing the 
glycerine mount slightly aside. 

Using a high power of the binocular lenses, arrange the genital 
structures with the aedeagus fiat upon its side as in the included 
figures. 

Withdraw the needles carefully and dip into the hot caustic potash 
to clean. 

Using the tweezers, draw a cover glass from the cleaning fluid 
(which is best kept in a small, tightly covered dish) and dry upon 
the linen towel. Supporting the glass horizontally with the tweezers, 
touch a droplet of water to the underside, using the wire loop in the 
left hand. Gently lower the cover glass upon the slide until the 
drop of water merges with the mounting fluid, then release the glass 
immediately. (This bit of technique with cover glass and water 
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drop obviates the usual diflSculty with air bubbles.) Tap the cover 
glass with the tweezers, watching through the binocular, to insure 
complete spreading of the mounting fluid to the edge of the cover 
glass. 

Return the glycerine mount to its original central position, thrust¬ 
ing the permanent mount back. 

Place a small drop of De Faure’s fluid upon the permanent prep¬ 
aration next the aedeageal mount and farthest from the label. Intro¬ 
duce the pygofers from the glycerine into this second droplet as 
before. 

Split the side of the genital capsule opposite that to which the 
pygofer processes are attached so that they may be pressed flat and 
still be in proper bilateral relation with each other. Apply the cover 
glass as before and press down tightly upon the flattened pygofers. 

Allow the prepared slides to dry for a day and then ring the 
mounts with clear lacquer to prevent deleterious evaporation. 

The dissected male genitalia structures are now permanently fixed 
in the best position for careful study and more powerful microscopes 
may be applied to them. With reasonable care in the use of the 
microscope, and the keys and figures given on following pages, posi¬ 
tive determination of described species of Alconeura should be ac¬ 
complished in a pleasingly swift fashion. 

Since all species are established determinatively in this paper by 
means of the dissected male genitalia, presentation of an elaborate 
key employing other characters would be worth neither the time 
necessary for its composition, nor, certainly, the time which might be 
given to its use. Indeed, tbe inclusion of figures which show quite 
clearly the plain differences exhibited in the various forms of genital 
structure make any involved key superfluous. 

However, a key to species, by whatever characters, is an effective 
way of pointing out descriminative points which might otherwise be 
overlooked, and the simple device which follows may be found work¬ 
able, though the figures, which have been arranged in a systematic 
manner considered most helpful, should be consulted often. 

The question of those troublesome female specimens collected 
without their attendant mates has not been unforeseen, but the de¬ 
scriptions of color patterns must be relied upon to place them as 
properly as can be until a larger series containing males may be col¬ 
lected. The task of correlating male and female genital characters is 
a very possible one, but it is much too extensive a piece of work to be 
finished and included in the present study. 
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1. 


2. 


8 . 


4. 


6 . 


6 . 


7. 


8 . 


9 . 


10 . 


n. 


12 . 


18. 


14. 


IS. 


16. 


17. 


18. 


Kby to Spbcibs 


Green, yellow, golden-brown, or orange-brown on white. 2 

Bright orange to yellow on white. 9 

(1) Green, yellow or golden-brown, apical dot in base of fourth cell. 3 

Orange-brown on white, apical dot in third cell. 8 

(2) Largely green, aedeagus with three slender processes arising m basal third... 4 

Yellow or golden-brown, aedeagus without lanciform processes. 7 

(8) Green with red markings... 5 

Green without red markings. 6 

(4) Vertex to scutelluin red. tricolor (Van Duzee), 

Vertex to scutellum green, apex of forewing flecked with pink. halh Beamer, 


(4) Distance from tip of median ventral process to margin of aedeageal shaft le.ss 

than width of shaft. planata Ball and DeI./ong, 

Distance from tip of median ventml process to margin of aedeageal shaft 

greater than width of shaft. necopimta, n. sp., 

(8) Yellow, aedeagus diamond-shaped in ventral view. bcamen, n. sp.. 

Golden-brown, aedeagus not diamond-shaped in ventral view .fulminea Lawson, 
(2) Color on vertex, pronotuin and scutellum fused; pygofer process with small 

spur on outer margin.dorsalis (DeLong), 

Color on vertex, pronotum and scutellum in spots; pygofer process without 
apical spur ... urupuncta (Gillette), 


(1) Apical dot in base of fourth cell, often touching cross vein. 10 

Apical dot in third cell or upon third vein, removed from cross veins by more 

than its diameter. 11 

(9) Clavus with large stripe; wing-like short processes at tip of aedeageal shaft; 

pygofer process undivided at tip. rotundata Ball and DeLong, 

Clavus with tkn^e spots; without wing-like processes at tip of aedeageal shaft; 

pygofer process divided at tip. ..dodonana Beamer, 

(9) Aedeageal shaft without important processes; pygofer process almost as long as 

aedeagus .. 12 

Aedeageal shaft with important proc/csses; pygofer process much shorter than 
aedeagus . 14 


(11) Pygofer process double. insulae, n sp., 

Pygofer process single... IS 

(12) Pygofer process scimitar-shaped. quadrirruiculata Lawson, 

Pygofer process almost straight. derecta, n sp., 

(11) Pygofer process well-developed. 15 

Pygofer process almost atrophied. 17 


(14) Aedeagus with pair of lateral processes at least half as long as 


shaft 


comigera, n. sp., 


Aedeagus with lateral processes le.s.s than half as long as shaft... 16 

(15) Basal processes of aedeagus more than five. lappa, n. sp., 

Basal processes of aedeagus less then five. macra, n. sp., 

(14) Tips of lateral processes on aedeagus bending dorsad. languida, n. sp., 

Tips of lateral processes on aedeagus bending ventrad. 18 

(17) Tip of aedeageal shaft bending ventrad. nudata Ball and DeLong, 

Tip of aedeageal shaft straight. luculenta, n. sp., 
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The problem of systematically presenting the species of the Al¬ 
coneura according to their external resemblances and the more im¬ 
portant affinities of the dissected male genitalia is, by no means, an 
easy one. However, the most cursory examination allows a division 
of the genus in two groups: Those first separated in the preceding 
key. Although the orange-yellow and white phases make up the 
greater part of the genus, the best introduction may be given with 
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the other series which shows most clearly relationship with the 
Dikraneura. 

In descriptions of male genitalia the basal width of the aedeagus 
is measured from the dorsal margin immediately distad of the mem¬ 
branous tuft to the ventral margin just distad of the articulatory 
piece. This line of measurement is illustrated in the figure of Al- 
conewra balli Beamer. 

Quotations given are from the original descriptions, and types 
recorded, imless otherwise stated, are in the Francis Huntington 
Snow Entomological Collections at the University of Kansas. 

1. Alconeura planata Ball and DeLong 

Alconevra pUmata Ball, E. D., And DeLong, D. M., Ann. Ent. Boc. Ain., XVIII, 887, 1986. 

Resembling Dikraneura kumei Gillette, but with pedunculate 
second apical cell and black dot in base of fourth apical cell. 

Color. Largely green. Vertex greenish-yellow with mesal white 
line often extending from apex to scutellum; pronotum mostly green, 
with greenish-yellow anterior margin; scutellum greenish-yellow 
with white markings. Forewing light green with blue-green mot- 
tlings particularly evident along claval suture. Apical veins lighter. 
Venter fuscous; face greenish-yellow near vertexal apex. 

Oenitalia. Aedeagus in lateral view over twice as long as width 
at base; shaft curving dorsad, bent in basal fourth into right angle 
with base, narrowing gradually, tip about one fourth width of base, 
abruptly curving dorsad; three lanciform processes, two lateral and 
one ventromedian, arising in basal third and paralleling shaft to 
apical third, laterals slightly longer. Pygofer process almost as 
long as aedeagus, base heavy, bent ‘hear middle into right angle, 
tapering evePly to attenuated tip. 

“Described from eight examples taken by the senior author at 
Helper and Soldiers Summit, Utah, August 13,1906. A remarkably 
distinct little species from the Wasatch Mountains.’^ 

Types studied: Allotype, male, and parat 3 rpe, female (E. D. Ball 
Collection). 

2. Alconeura necopinata, n. q). 

Resembling Alconeura planata Ball and DeLong, but with white 
line on vertexal margin very distinct and ventromedian lanciform 
process on aedeagus, forming almost 45” angle with shaft rather than 
nearly paralleling it; pygofer process heavier and less radically bent. 

Color. Largely green. Vertex greenish-yellow, with white line 
on anterior margin joining eyes, and with mesal white line often ex- 
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tending to scutellum; pronotum mostly green, frequently with green¬ 
ish-yellow margins; scutellum variably tinged with yellow and 
green. Forewing yellowish-green, usually mottled sparsely in faint 
blue-green; apical dot in base of fourth apical cell. Tip of forewing 
lighter. Venter fuscous; face often lighter near vertexal apex. 

GenitcUia. Aedeagus in lateral view about twice as long as width 
at base; shaft bending dorsad, apical portion at right angles with 
base, narrowing gradually, tip about one third width of base; three 
lanciform processes, two lateral and one ventromedian, arising in 
basal third and extending almost to tip of shaft, two laterals paral¬ 
leling, median forming almost 45° angle with shaft. Pygofer proc¬ 
ess about as long as aedeagus, base heavy, slightly curving and 
evenly tapering to point. 

Holotype, male; allotype, female; paratypes, twelve pairs: Mint 
Canyon, California, July 6, 1933, and July 31, 1935. Palmdale, 
California, July 6, 1933. R. H. Reamer. 

3. Alconeura beameri, n. sp. 

Resembling Alconeura necopinata, n. sp., but yellow rather than 
green and aedeagus without lanciform processes. 

Color. Mostly yellow. Vertex with white line on anterior margin 
joining eyes, mesal white line often extending to scutellum; pronotum 
frequently white or lighter yellow anteriorly and at sides; scutellum 
yellow or greenish, usually figured with white. Forewing yellow 
with white or lighter spots particularly evident along claval suture; 
apical dot in base of fourth apical cell, infrequently very faint or 
apparently absent. Venter yellow; face usually with greenish tinge. 

Genitalia. Aedeagus in ventral view diamond-shaped, lateral ex¬ 
panded portions with minute conical teeth on ventral surface; in lat¬ 
eral view bending dorsad, apical portion of shaft approaching right 
angle with base, narrowing slightly, curving dorsad to blimt tip. 
Pygofer process slightly more than half length of aedeagus, sickle- 
shaped; apical two thirds slender, sharp-tipped, bending at right 
angles to heavy base. 

Holotype, male; allotype, female; paratypes, twelve pairs: Ja- 
cumba, California, August 12, 1935. Congress Junction, Arizona, 
August 13, 1935. R. H. Reamer. 

4. Alconeura balli Reamer 

Alcormti^ baUi Beamer, R. H., Can. Bint., IJCVl, 17, 1984. 

“Resembles superficially Alconeura planata Rail and DeLong, 
but may easily be separated by the pink tips of the tegmen. 



320 


The Univbrsitt Science Bulletin 


“General ground color yellowish-green mottled with li|^iter. Head 
conical, quite pointed with two slightly darker yellow marks or 
blotches near base. Pronotum with anterior border whitish-yellow, 
lacking the mottling, remainder of pronotum mottled. Soutellum 
of about same color as anterior border of pronotum. Tegmen pale 
greenish-yellow mottled with white to cross veins. Usually pink 
to tip slightly suffused with fuscous. Black spot in base of cell M 4 . 
Venter dark throughout. Longitudinal veins white spotted, cross 
veins and apicals entirely white.” 

Genitalia. Aedeagus in lateral view over twice as long as width 
at base; apical portion at right angle with base and half as wide; 
three lanciform processes, two lateral and one ventromedian, aris¬ 
ing in basal third and extending into apical third, paralleling line 
of shaft. Pygofer process about two thirds length of aedeagus, 
widest portion at base nearly one fourth length, bending abruptly 
in basal half and evenly tapering to point. 

Types studied; “Holotype, male and allotype, female, Santa Rita 
Mts., Arizona, July 17,1932, R. H. Beamer. Numerous paratypes, 
same data.” Ashfork, Arizona, August 8 , 1932; Prescott, Arizona, 
August 7, 1932, and July 7, 1933; Granite Dell, Arizona, July 30, 
1933; R. H. Beamer. 

5. Aleoneura tricolor (Van Duzee) 

Dicraneura tricolor Van Duzee, E. P., Trane. San Diego Soc. Nat. Hist., II, 56, 1014. 

Aleoneura tricolor (Van Duzee), Ball, E. D., and DeLong, D. M., Ann. Ent. Soc. Am., 
XVIII, 886.887, 1025. 

Resembling Aleoneura planata Ball and DeLong, but with vertex, 
pronotum and scutellum red. 

Color. Mostly red and green. VeHex, pronotum and scutellum 
bright red. Vertex with milky-white line on anterior margin and 
usually from apex mesally to scutellum; pronotal lateral margins 
touched with milky-white. Forewing green, often mottled with 
white along claval suture. Apical dot in base of fourth cell. Venter 
fuscous and red, appendages red; face with inverted V in milky- 
white formed by stripes extending mesad from antennal bases. 

Genitalia. Aedeagus in lateral view about twice as long as width 
at base; shaft bending dorsad, apical portion at 45* angle with base, 
narrowing in distal half to about one half width of base; three lanci¬ 
form processes, two lateral and one ventromedian, arising in basal 
third and extending past tip of shaft, two laterals curving ventrad 
but closely paralleling, median forming almost 45’ angle with shaft. 
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Pygofer process nearly as long as aedeagus, slender, bent near mid¬ 
dle, very slightly tai)ere(l from base to iioint. 

“Described from thirteen examples representing both sexes, taken 
at Lakeside and Foster in May’^ (California). 

Types studied: A pair of homotypes (by R. H. Beamer), San 
Jacinto Mountains, California, June 30, 1933. Dulzura, California, 
August 9,1935; ('ampo, California, August 10,1935; Jacuinba, Cali¬ 
fornia, August 12, 1935. R. H. Beamer. 

0. Alconmra jidminca Lawson 

Alcomurn fulminca T.a^^son, P. li , Bull. Ujooklyn Eiit. Sof . XXV, 44, 19S0. 

Resembling Alconc ura nccopwatcij n. sp., but with white line on 
vertexal margin continued across eyes, along lateral margins of 
pronolum and claval suture; aedeagus without lanciform ])rocesses. 

“Vertex, jimnotum and scutellum rich golden brown. Vertex with 
narrow brown sulimargiruil line and broad white marginal band 
which (‘xtends backward across eyes, sides of ])ronotum, and along 
length of claval suture. Elytra olive gre(‘n with distinct black spot 
in fourth njiical cell opposite third cross vein. Lnderside for the 
most ])art gn'cnish yellow. Abdomen sometime^ largdy fuscous.” 

(hnifdlia. Aedeagus in lateral view over twice as long as width 
at liase, curving dorsad, witli lines of dorsal and ventral margins 
nearly jiarallel to ai>ical third, which bends sliarjily dorsad, tapering 
abruptly to point: dorsal and vtmtral margins in ventral view 
slightly (‘Xiianded. Pygofer proc(‘ss apjiroximately one third longer 
tiian shaft of aedeagus, from middle evenly tapering to jioint. 

Tvjies studied: Holu(y])e, male; allotype, female; paraty[>es, two 
males and one ftTiiale: C'ameron county, Texas, August 3, 1928. 
Nogales, Arizona, June 25, 1933. R. H. Beamer. 

7. Alconetira dorsalis (D(‘Long) 

Dikrtim unt vtnitmnta dorsah^- DeLdUft. I> M, .loiitn. N. V Ent Soc . XXXII, OT-tifi, 1924. 

Alioueuni uiiipumta ditrsalis (Del.ong), Ball, K. 1)., and DeLcaip:, I). M , Ann Ent. Sac. 
Am , XVHl, 392.'5. 

DikrancKra iM<\tnvura) dDr^abx DcLonjt, W. L., .E)uin N. Y Ent Sue , XXXIV, 

ir»4, l})2t’*. 

Alcoticura unipunrta dor,snl>s (Dol.nnff). I^awsoii, P. B,, Bull. Biookl\n Ent Soc , XXV, 48, 
1930, 

R(‘sembling AJronfura fulminca Lawson by white line margining 
dorsal longitudinal brownish band, but with apical dot in third, not 
fourth apical coll; pygofer process not as straight, curved into sickle 
form with marginal spur in distal half. 


21-~^37 
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Color, Creamy-white with orange-brown markings. ^^Disc of 
vert('x and ])ronotnm, scutellum and elaviis of elytra covered with 
a broad longitudinal brownish band which is bordered by a white 
band extending along margins of vertex from a])(‘x, across margins 
of pronotum on to elytra at base and along claval suture half way to 
apex.^^ C'orium suffused semihyaline with orange-brown vitta curv¬ 
ing in from near humeral angle to margin a])ical half of claval 
suture; with darker line from midcostal margin to cross veins. 
Apical veins light with fumose margins; a])ical dot central in third 
apical cell. Tip of forewing fumose. Venter stramineous; face yel¬ 
low. 

Ctcnifalin. Aedeagus in lateral view about twice as long as width 
at base, narrowing in a])ical third to about one half basal width, 
curving dorsad and gradually narrowing to rounded tip; line of ven¬ 
tral margin nearly semicircular; dorsal margin with distinct basal 
tooth. Pygofer ])rocess almost as long as aedeagus, about one fifth 
as wide at base, constricted in middle, widening aj)i(*ally and curving 
into sickle form with tooth on outer margin. 

'^This is a very common variety found in the e\'t‘rghades in com¬ 
pany with vninuncta and is extremely abundant ui)on Trima florid 
dana in everglade hammocks whicli are composed partially or en¬ 
tirely of this plant.^’ 

Types studied: A pair of paratypes, Miami, Florida, April 13, 
1921 (D. M. DeTiong collection). Other lecoids from Florida 
are: Key Largo, August 9, 1930, R. H. Beamer. Cocoanut drove, 
August 9, 1930, L. D. Tuthill. Biscayne Bay, P. R. Uhler col¬ 
lection. 

8. Alconcura vnipiiiuta (Gillette) 

Dirraneura wiipuncta Gjlletle, G. P, Pruo. IJ. S. Nat. , XX, 71R, IbDK 

Alconeura umpuncta (Gillette), Ball, K. J)., and 1). .M , Ann Ent. Soc\ Ain., 

XVIll, 886-336, 3 926. 

Dikraneura {AUoneurn) unipuncia Gillette, MeAteo, W J. , .Joiun. N. Y. Ent. Soc., 
XXXIV, 363, 3926. 

Alcutmira unipumta (Gillette), Lawson, P. B, Bull. BiookKa Ent. Sue, XXV, 46, 1930. 

Resembling Alconeum dormli^ (DeLong), but without dorsal 
longitudinal brownish band; pygofer process without marginal spur 
in apical half. 

Color. Creamy-white with orange-brown markings. Vertex usu¬ 
ally with orange inverted V from apex to posterior margin; pro¬ 
notum most frecpiently with four orange vittae, ends of lateral pairs 
joined or more broadly fused; scutellum variably marked with yel¬ 
low to orange-brown. Forewing with two orange to orange-brown 
spots on clavus, one frequently almost filling basal portion, an- 
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other just past middle, normally forminjjj one half large mid-dorsal 
spot apparent when wings are closed, tip of clavus fumose; corium 
with orange to orange-hrown vitla almost paralleling claval suture 
from n(‘ar humeral angle* to tij) of clavus; fum()>e orange stri})e ex- 
t(‘nding in from midcostal margin to cross v(*ins. Apical veins light 
with fumose* hemlers; apie'al ele)t large, in third apical e*ell. Tip of 
forewing fumose*. Vente*!- stramineHuis, smokily suffuse*el. 

(Icnitdha Ae‘deagu> in lateral view about twice a> lemg as width 
at ba^(‘, narrowing in apical third to about one half basal width, 
curving eleirsad te) reiunded tip; line of ventral margin nearly semi- 
cire'ular; deu’sal margin with steait ba>al toe)th. Pyge)fe*r preicess 
alme)st as long as ae‘deagus, slemeleT, constricted just j)re)ximad to 
apical third which (*urve*s abruptly to sharp peiint. 

‘T)escribe'd fremi three female‘s and erne* male fiean the* United 
State's Natiemal Museum, erne e)f which is labeled ‘Uoeiuillet, C\)l- 
lecte)r, Ualif., through C. V. Riley,^ anel three* are label(*el TJo- 
eiuillet, Los Angele*s. Ualif/” 

Type's studi(‘<l: Heilotype. male (Ty])e 3414, U. S. X. M.), and 
a })aratype*, fe'inale, feiund tei be Alrodcvra quadnmacNlafa Lawson, 
a mue*h ]ighte*r ^pee‘i(*s. This appare*nt e’onfusion of the twe) species 
evidently ace*ounH fe)r the emphasis on eirange* e*e)le)ration in Oil- 
let te*’s descriptieni e)f Alroticura unlputicta, which is typically marked 
in eve*n elarker brown than Alrottcura dorsalis (DeLemgL 

This sj)ecie‘s is very e'ennmon anel widely distributed, themgh typi- 
e*ally Ualifornian. Ree'ords fre>m that state are: San Die'go (‘emnty. 
July 4. Al[)ine, July 9, 1929; Mint Uanyem, July ti, 1929; San 

Jae*inte) Mountains, July 21, 1929; Marin e*ounty, August 3, 1929; 
Winters, August (>, 1929; Strawb(*rry, August 8,1929; Boulder Creek, 
July 18, 1933; Salinas, July 18, 1933; Oavieita, July 19, 1933; San 
Arelo, July 18, 1933; Nicolaus, June 27, 1935; Siskiyem, N. F., July 
14, 1935; Xipome), July 24, 1935; Claremont, July 29, 1935; Anza, 
August 6, 1935; R. H. Be*amer. Giant Feirest, July 28, 1929, L. D. 
Andersein. Van Duzee (1914) reports the specie's frenn Foster, Mus- 
se'y’s, anel Alpine (San Diege) e’ounty). 

Ball anel DeTiOng (1925) neite that “specimens have been ex¬ 
amined frenn Grant ^s Pass, Oregem; San Francise'o, Sacramente), and 
Pasaelena, California (Ball); Ash Creek, Arizema; Utica, Missis¬ 
sippi; Alabama and Biscayne Bay, Florida. fU. S. N. M.); Miami, 
Fleirida, (DeLong).” 

McAtee (192(1) records the species from Washington, D. C., July 
2, 1913, W. L. McAtee; and Soledad, Cuba, March 14, 1925, J. G. 
Myers. 
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A specimen was taken in Glendale, Nevada, January 3, 1930, by 
David E. Fox on Pluchea sericea, and a number of other specimens 
in the U. S. N. M. bear the label “Ariz., Collection C. F. Baker/^ 

Among the eleven species of Alconcura which are distinctively yel¬ 
low and white, general resemblances are at once apparent, and in 
many instances coloration markedly intergrades. It is submitted, 
however, that closely related species not uncommonly exhibit such 
external similarity, and certainly in these cases there is no compa¬ 
rable intergradation of the male genital characters, although there 
arc indubitable resemblances. Fully colored specimens of any two 
given species, however close, show ])lainly differences in the mark¬ 
ings, one being invariably more definitely and extensively striped 
or spotted. Unfortunately, the optimum in coloration cannot always 
be obtained, and, as for many species in widely separate genera, the 
male genitalia must be regarded here as the positive means of classi¬ 
fication. 

9. Alconcura cpiadriniaculafa Lawson 

Alrmipura quadrimamhita Lnw>son, P. B, Bull Brooklyn Eut vSoc* , XXV, 4.'), lOllo 

Alconcura unipuncta ((lillette), but with much lighter 
coloration, marked with orange, not. orange-brown; aedeagus with¬ 
out stout basal tooth on dorsal margin; pygofer process recurved 
into heavy, sharp-pointed hook. 

^^Vertex, pronotum and scutellum milky white, with traces of four 
yellow or orange-red lines on pronotum and hints of color in basal 
angles of scutellum. Elytra with twm bright, well-separated, orange- 
red spots on each clavus, a yellow line between first and second sec¬ 
tors and sometimes a suggestion of yellow laterad of this near the 
costal margin; some of apical veins margined with fuscous, par¬ 
ticularly along costal margin; a small but distinct black spot near 
middle of third apical vein. Underside pale except for black tarsal 
claw\s and tip of ovipositor.^^ 

Genitalia, Aedeagus in lateral view nearly twice as long as width 
of base; narrowing in apical third to less than one third basal width, 
curving dorsad to rounded tip; line of ventral margin nearly semi¬ 
circular. Pygofer process nearly as long as aedeagus, base as wide 
as apical portion of shaft; constricted in middle, apex recurving, 
forming sharp-pointed hook. 

Types studied: Holotypc, female; allotype, male; paratypes, ten 
females and eight males: Pima county, Arizona, July 27, 1927. 
Also, one paratype, male, from Gila county, Arizona, August 6,1927. 
R. H. Beamer. San Diego county, California, July 7,1929; Alpine, 
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California, July 9, 1929; Sabino Canyon, Arizona, July 14, 1932; 
Baboquivari Mountains, Arizona, July 19,1932; Patagonia, Arizona, 
August 22, 1935; R. H. Bearner. Verde Valley, Arizona, September 
20, 1922; H. R. Brisley. Santa Rita Mountains, Arizona, June 16, 
1933; Patagonia, Arizona, June 24,1933; P. W. Oman. Los Angeles 
county, California, (!oquillct. Three s}K‘ciinens taken in Pasadena, 
California, Af)ril 4, 1928, bear tlie label “sycamore, Arroyo Seco.*' 

10. Alconeura dererta, n. sp. 

Resembling Alconeura quadrimaculafa Lawson, but smaller, with 
pygofer process straight, not hook-shaped. 

Color. Creamy-white with orange markings. Vertex with orange 
inverted V extending from apex to posterior margin, widening and 
touching eyes; jironotum with irregular orange vittae forming an ]\1; 
scutellum orange and creamy-white. Forewing with two large yel¬ 
low sj)ots on clavus, one basal and ovate, other slightly beyond mid¬ 
dle, usually forming one half of dorsal s]H)t evident when wings are at 
rest; coriuni with bright yellow vitta curving in from costal margin 
and paralleling distal two thirds of claval suture almost to cross 
veins, joined by shorter smoky-yellow stripe from mid-costal mar¬ 
gin, Ai)ical veins yellowish, margined with fumoso; apical dot in 
third apical cell. Tij) of forewing darkened. Venter stramineous. 

(tcnitalia. Acdcagus in lateral view about twice as long as width 
at base, narrowing abruptly in apical third to approximately one 
third basal vvi<lth and curving dorsad to truncaite tip; line of ven¬ 
tral margin roughly semicircular. Pygofer process as long as 
acdcagus, slender and nearly straight, so twisted as to appear con- 
strict(‘d just before obliquely truncated apex. 

Holotype, male; allotype, female; paratype, female: Key Largo, 
Florida, August 9, !1930. Batesburg, vSouth Carolina, August 24, 
1930. R.H. Bearner. 

11. Alconeura in-Hulac, n. sp. 

Resembling Alconeura dei'ccta n, sp., but more deli(*ately marked 
with yellow; oblique lines near margin of vertex forming inverted 
V extending to eyes; two processes on pygofer. 

Color. Creamy-white with golden-yellow markings. Vertex with 
yellow inverted V near anterior margin, extending to eyes, often 
indistinct apically, continuing medianly to posterior margin in two 
parallel lighter lines; pronotum wdth yellow lines forming irregular 
trapezoid in each half, adjacent median sides of these lateral figures 
almost parallel; angles of scutellum yellow. Forewing with yellow 



The Uishversity Science BifLLB:TiN 

spots on clavus, one basal and ovate, another just beyond middle 
and fonning one half of dorsal spot completed when wings are 
closed; corium with yellow stripe from near humeral angle to middle 
of claval suture, and wdth similar stripe extending obliquely inward 
from midcostal margin, enlarging at tip of clavus, joining small 
fumose mark. Apical veins pale yellow, fumosely bordered near 
costal margin; apical dot in niidapical cell, touching or upon third 
vein. Tip of forewing suffused with yellow. Venter stramineous. 

Gcnitalm. Aedeagus laterally compressed, in lateral view major 
portion about twice as long as wide; thicker dorsoventrally near 
laterally expanded apex, and with slender process briefly paralleling 
ventral margin in basal thirtl of ae<leageal shaft. Pygofer with two 
processes, semiequal in length, obli(iuely joined at base forming U- 
shaped projection occupying space approaching two thirds size of 
aedeagus; inner spur slightly sinuate, gradually tapc'ring to point; 
outer spur tapering abruptly in apical third and incurved. 

Holotype, male; allotype, female; paratypes, twelve pairs: Key 
Largo, Florida, August 9, 1930, R. H. Beamer. 

12. Alroncura dodonana Beamer 

Alronvura doflonarin litviiruM, U IT , Can. Kill . LXVI, 17, 3{>84 

^^Resembling Alconnira quadrimacidatn Lawson, somewhat, but 
with many more orange* markings, and a flattened face instead of 
arched. 

^^General ground color yellowish white. Vt'rtex with inverted V- 
shaped orange mark with arm of V broadened to touch eyes. Pro- 
noturii with inverted undulating W-sha})ed orange mark reaching 
both anterior and jiosterior margins. Scutelliini all orange ('xcept 
small square anterioniesal yellowish white spot. Clavi with large, 
almost circular, basal orange s]iot and an elongated bilobed mesal 
one. Coria with diagonal orange dash at anterior end of costal 
plaque ending in enlarged rounded area at claval suture; another 
slightly narrower and shorter diagonal dash at posterior end of costal 
plaque and an oval spot near its inner end. Cross veins light, mar¬ 
gined with fuscous. Small round black spot in base of cell 
Venter stramineous suffused with orange. Tip of ovijiositor often 
black.” 

Genitalia, Aedeagus in lateral view more than three times as 
long as width of base; shaft curving dorsad, evenly tapering to 
slender dorsad-bent tip; line of ventral margin semicircular; pair of 
lanciform processes arising at base and paralleling aedeagus, though 
not quite as sharply curved, Pygofer process about two thirds as 
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long as aodcagus, base heavy, slightly narrower in distal portion, 
apex bifurcate. 

Types studied: “H()lotyi)e, male and allotyj)e, female, Sabino 
Canyon, Arizona, July 14, 1932, R. H. Beamer: 19 female and one 
male paratypes same data. One female ])aratyi)e, Babofjuivari Mts., 
Ariz., July 19, lf>32, R. H. Beamer.’^ 

“All specimens were collected on Dodonaoa viscosa var. arKjmti- 

joliay 

13. Alroncura lappa^ n. sj). 

Resembling Alconcura qaadrimacxdata Lawson, but smaller and 
with })ronota] markings more definitely vittate, not fused; aedeagus 
with several basal s]nir-like processes; ])ygofer ])rocess reduced to 
stout tooth. 

Color. Creamy-white with orange-yellow markings. Vertex with 
orange inverted V, apically obscure, extending to posterior margin, 
frecjuently toucliing eyes; pronotum with four orange vittae, each 
lateral pair often fused jiosteriorly and more faintly joined ante¬ 
riorly; angles of scutellum orange. Forewing with two yellow .spots 
on clavus, larger one n(‘ar ba.se and ovat(‘, cither in middle, becoming 
half of dorsal spot formed when wings are at rest; corium with yel¬ 
low stripe bordering distal two thirds of claval suture, joined ob¬ 
liquely at base witli similar stripe coloring jiroximal half of costal 
margin. Apical veans yiJlow, fumo>ely outlined; apical dot in third 
a))ical cell, touching or u])on third vein. Tip of forewing yellow, 
delicately suffused. Vcaiter stramineous to brighter yellow. 

(Unitalia. Aedeagus with many spur-like proci'sses on basal half; 
in lateral vi('w, shaft a})ically slender (about one third width of 
base), divided into ventral and dorsal arms; basal width of aedeagus 
l(‘ss tlian one fourth length. Pygofer process about one half length 
of aedeagus, semitriangular with broad base and sharj> tip. 

Ilolotype, male; allotype, female; paratypes, fifteen males and 
twelve females: Haucliiica Mountains, Arizona, July 8,1932, R. H. 
Beamer. Additional paratypes: two males and one female, Sabino 
Canyon, Arizona, October 8, 1932 (E. I). Ball collection); one male, 
Santa Rita Mountains, Arizona, June 27, 1933, P. \V. Oman (U. S. 
N. M.). Chiricahua Mountains, Arizona, July 8, 1932; Sabino Can¬ 
yon, Arizona, July 12 and July 14,1933; R. H. Beamer. 

14. Alconcura macraj n, sp. 

Resembling Alconcura lappa, n. sp., but tips of forewings more 
deeply suffused with fimiose-yellow, apical dot distinctly larger; 
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aedeagus with less than five basal spurlike processes; pygofer proc¬ 
ess with attenuated tip. 

Color, Creamy-white with orange-yellow markings. Vertex with 
orange-yellow inverted V, apically indistinct, lateral stripes extend¬ 
ing with little widening to posterior margin, often touching eyes; 
pronotum marked with four orange-yellow vittae, lateral pairs 
lightly joined at anterior end, often apparently connected posteri¬ 
orly; scutellum orange-yellow excepting small anteromedian white 
square. Forewing with two orange-yellow' claval spots, one basal, 
elongate-oval, one in middle part completing oval dorsal spot when 
wings are closed; corium with orange-yellow stripe curving inward 
from costal margin and paralleling distal two thirds of claval suture 
to cross veins, meeting furnose mark interruptedly proceeding in 
from yellowish spot on midcostal margin. Apical veins yellow Muth 
dark borderings; apical dot on third vein. Tij) of forewing yellow, 
smokily suffused. Venter stramineous, occasionally brightta* yellow. 

Genitalia. Aedeagus with less than five spurlike processes on 
basal half; in lateral view, shaft aiucally slender (al)out one third 
width of base), divided into ventral and dorsal arms; basal width 
of aedeagus nearly one fifth of length. Pygofer process about one 
half length of aedeagus, semitinangular, broad at base with sharp, 
attenuated tip. 

Holotype, male; allot>’»iDC, female; paratypes, ten ])airs: Pensacola, 
Florida, July 12, 1934, R, H. Beamcr. Additional paratypes: six 
males and four females, Alabama, collection C. F. Baker; two males, 
Utica, Misvsissippi, August; two males and one female, Tallulah, 
Louisiana (on cotton), September 6, 1929, R. L. McGarr; two fe¬ 
males, Mullins, South Carolina (on Hyperinmn), May 5, 1932, P. 
W. Oman (U. S. N. M.). Sanford, Florida, July 25, 1934; Hilliard, 
Florida, July 28, 1934; Vinton, Louisiana, December 25, 1931; R. 
H. Bcamer. Sanford, Florida, June 6, 1938, C. 0. Bare. Hamilton, 
Mississippi, July 15, 1930, L, D. Tuthill. Douglas county, Kan¬ 
sas, August 17, 1928, and July 25, 1929, P. B. Lawson. 

15. Alconeura rotundata Ball and DeLong 

Alconeura rotundata Ball, E. D., and DeLong, D. M., Ann. Ent. 8oc. Am., XVIII, 835, 
1926, 

Alconeura rotundata Ball and Del^ong, Lawaon, P. B., Bull. Brooklyn Ent. Sor., XXV, 46, 
1930. (Evidently confused with Alconeura nudata Ball and Delong, and Alconeura languida, 
n. sp.) 

Resembling Alconeura unipuncta (Gillette) but stouter, marked 
with yellow not darkened with fumose, apical dot in base of fourth, 
not in third cell; tip of aedeagus in ventral view with winglike 
processes. 
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Color. Creamy-white with orange-yellow markings. Vertex with 
two orange-yellow vittae, almost forming inverted V; orange spot 
next anterior margin of eye; pronotum with four irregular orange- 
yellow vittae; angles of seutellum marked with orange-yellow. 
Forewing white, semihyaline with two yellow vittae paralleling 
claval suture, oiu* on chnais from basal portion into distal third, one 
on eorium from near humeral angle almost to cross veins; large 
yellow mark on mideostal margin. Apical veins yellow wdth fulvous 
margins; apical dot in base of fourth cell. Tip of forewing fulvous. 
Venter stramineous. 

Genitalia. Aedeagus in lateral view about three times as long 
as basal width, narrowed in apical third to nearly one third middle 
width, curving slightly dorsad; with pair of winglike processes at 
tip, widely divided to point of attachment into two sharp-pointed 
spurs on eitlaa- side of apex of shaft. Pygofer process little wider 
tlian apical portion of aedeagus. about six times tis long, sharply 
bent in middle, ta])ering evenly to point. 

^‘Described from three females and one male from Ames, Iowa. 
Taken by the senior author August 5, 1895, on Amorpha fruticosay 
and one male from Onaga, Kansas, July 9, 1898 (Crevecoeur), and 
five specimens from Ames, Iowa, in collection of Prof. Herbert Os¬ 
born. This is the stoutest sp(‘cies in the genus. It is much broader 
than unipancta, which it otherwise rescanbles.” 

Type studied: Paratype, male, Ames, Iowa, August 5, 1895, 
Herbert Osborn collection (U. S. N. M.l. Garnett, Kansas, July 7, 
1933, P. W. Oman. Scott county, Arkansas, August 24, 1928 (on 
willow); Arkansas City, Kansas, June 12, 1935; R. H. Beamer. 

This handsome species was chosen by Ball and DeLong as the 
genotyfie and displays admirably the genotypical features, though 
the curious structure of the aedeagus shows it to be somewhat re¬ 
moved phylogenetically from the rest of the species described. 

16. Alcoimira nudata Ball and DeLong 

Ah'Oucura imipuncta riur/aCa Bull, E. D., ftiul DcLoiig, H. M., Ann. Ent. Soc. Am., XVIII, 
880, 192r>. 

Resembling Alconevra rotimdata Ball and DeLong, but with 
apical dot on third vein, not in base of fourth cell; aedeagus with 
tonguelike ventromedian extension, without winglike processes at 
fipj pygofc*!* process reduced to small rounded tooth. 

Color. Creamy-white with orange-yellow markings. Vertex with 
inverted V in orange-yellow from apex to posterior margin, eyes 
narrowly bordered with yellow; pronotum with four orange-yellow 
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vittae, lateral pairs in males fused posteriorly; angles of scutellum 
orange and yellow. Forewing chiefly yellow, clavus almost entirely 
so; corium with two yellow vittae, diverging from humeral angle, 
one paralleling distal two thirds of claval suture, one along basal 
half of costal margin. Apical veins light with fulvous margins; 
apical dot on third vein. Tip of forewing darkened. Venter stra¬ 
mineous, often relieved with brighter yellow. 

Genitalia. Aedeagus in lateral view more than six times as long 
as basal width; with pair of slender ventrolateral processes arising 
in basal third, paralleling shaft to Up, bending slightly ventrad at 
tips; median tongiielike extension lying between processes and shaft, 
reaching into apical fourth; tip of shaft projecting ventrad into short 
tooth. Pygofer process almost wanting, represented by very slight 
elevation. 

‘‘Described from five examples from Pasadena and San Francisco. 
California. Collected by the senior author.’’ 

The very short description given by Ball and DeLong was drawn 
apparently from exceptionally light specimens, and cannot be valued 
as truly representative of this brightly colored species, so very dis¬ 
tinct from Aleonevra unijmneta (Gillette). The descrii)tion above 
was jirepared from a jniir of p]esiotyf)es selected from a large s(‘ries. 

Types studied: Allotype, male, and paratype, female, San Fran¬ 
cisco, California, September 9, 1907 (E. D. Ball collection!. Plesio- 
types, male and female, San Jacinto Mountains, California, July 21, 
1929, R. H. Beamer. Haugan, Montami, August 9, 1931; Yellow¬ 
stone Park, Fr>dng Pan Lake, August 15, 1931; Grand Teton Na¬ 
tional Park, August 18, 1931; Mt. Shasta, (California, June 29, 1935; 
Siskiyou N. F., California, July 14, 1935; Eureka, (California, July 
15,1935; R.H. Beamer. 

17. Alconcura languich, n. sj). 

Resembling Alconcura nudata Ball and DeLong, but with lighten- 
markings and less general yellowness; tips of paired ventrolateral 
processes on aedeagus and apical third of shaft bending abruptly 
dorsad. 

Color. Creamy-white with orange-yellow markings. Vertex with 
orange inverted V, diverging lines almost parallel from apex to 
posterior margin; pronotum with four orange vittae; median pair 
continued across scutellum, apex of latter orange. Forewing with 
yellow vitta on clavus from near base almost to tip; corium with 
two yellow stripes, one paralleling claval suture from near humeral 
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angle almost to cross veins, one from base on costal margin lialfway, 
briefly continuing obli(|uely inward along veins to transverse fumose 
mark. Apical veins yellow, fiimosely outlined; aincal dot in third 
cell, touching or upon third vein. Tip of forewing slightly darker. 
Venter stramineous. 

Genitalia. Aedeagus in lateral view more tlian seven times as 
long as basal width; with })air of slender ventrolateral processes 
arising in basal third and attaining length of aedeagus, slightly sin¬ 
uate, bending dorsad at ti]>s; median tonguelike extension lying be¬ 
tween y)r()cesses and shaft, reaching past middle of and bending 
dorsad with apical third of shaft; tip of shaft recurving ventrad. 
Pygofer almost wanting, represented by toothlike projection, often 
appearing obliquely truncate. 

Holotype, male; allotype, female; paratyp(‘s, twelve i)airs; Chiri- 
cahua Mountains, Arizona, July 8, 1932. Huachuca Mountains, 
Arizona, July 8, 1932; Ashfork, Arizona, August 8, 1932; Yellow¬ 
stone Park, August lo, 1932; Big Bear Lake, California, July 26, 
1932; Flagstaff, Arizona, August 1, 1933; Santa Rita Mountains, 
Arizona, August 18, 1935; II. H. Beamer. 

18. Alrcmeura iKculenta, n. sp. 

Resembling Alconeiira nudata Ball and DeLong, but ev(‘n more 
extensively yellow-colon'd and smaller; shaft of aedeagus with tip 
straiglit, not curving ventrad. 

Golor. Creamy-white, but largely obscureil by broailening and 
fusing of orange-yellow markings. Vertex with orange-yellow in¬ 
verted V joining orange-yellow lines liordering eyes at apical and 
posterior margins; pronotum witli four orange-yellow vittae, these 
often quite broadly fused; scutellum with orange-yellow markings 
more or less fused. Forewing largely yellow, claval area completely 
so; corium with two very broad yellow stripes, one bordering claval 
suture almost to cross \'eins, other slightly separate, extending from 
humeral angle along costal margin to cross veins. Apical veins 
light, margined with fulvous; apical dot in third cell, touching or 
upon third vein. Tip of forewing slightly darkened. Venter yellow 
and brown; face bright yellow. 

Genitalia. Aedeagus in lateral view more than seven times as 
long as basal width; with pair of slender ventrolateral processes 
arising in basal third, attaining length of aedeagus, tips bending 
slightly dorsad and abruptly recurving ventrad; median tongue-like 
extension between processes and shaft reaching past middle of apical 
third of shaft; tip of shaft straight. Pygofer process almost want¬ 
ing, represented by rounded toothlike projection. 
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Holotypc, male; allotype, female; paratype, male: Chiricahua 
Mountains, Arizona, July 8, 1932, R. H. Beamcr. Additional para- 
types: two males and twenty-tw’o females, Aslifork, Arizona (on 
Fallugia paradoxa), June 30, 1933, P. W. Oman (U. S. N. M.). 
Wickenburg, Arizona, July 8, 1932; Las Cruees, New Mexico, June 
8, 1933; R. H. Beanier. Organ, New Mexico, June 8, 1933, P. W. 
Oman. 

19. Alconeura cornigera, n. sp. 

Resembling Alconcura luculentay n. s})., but with orange markings 
more definite; aedeagus divided into ventral and dorsal arms; pair 
of slender lateromedian processes reaching only into apical third 
of shaft; pygofer process hornlike, sliarp-pointed, not simply a 
rounded tooth. 

Color. Creamy-white with orange-yellow markings. Vertex with 
orange inverted V, lateral stripes parallel to posterior margin; pro- 
notum with four irregular orange vitta(‘, broadening posteriorly; 
scutellurn orange, except anteromedian white rectangh'. Fore wing 
almost all yellow on claval area; corium with yellow stripe border¬ 
ing distal two thirds of claval suture and one from humeral angle 
along costal margin almost to (‘joss veins. Apical veins yellow, 
edged with fumose lines; apical dot in third cell, touching third 
vein. Tip of fore wing slightly darker. Venter light yellow. 

(ienitalia, Aedeagus in lateral view’ more than three times as 
long as middle width; divided into ventral and dorsal arms, former 
curving to approach latter closely at tip; pair of slender pointed 
processes extending along sides from near base to distal tliird of 
shaft. Py gofer process about as broad at base as middle width of 
aedeagus and curving out almost into right angle, sides evenly con¬ 
verging to pointed tip. 

Holotype, male: Huachuca Mountains, Arizona, August 1, 1927, 
R. H. Beamer. 

Alconcura quadrivittata (Gillette) 

Although specimens have not been taken in the United States, it 
should be noted here that Ball and DeLong (1925) place a species, 
described as DicranCA^ra quadrivittata by Gillette (1898), among the 
Alconcura 

McAtee (1926) makes the following note on the species: ^^Ball 
and DeLong have shown that the type locality for this species is 
Long Island, Bahamas. It needs only a glance at the figure of teg- 
men given by Gillette, or that of Ball and DeLong, to show how 
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slight a variation would serve to place the angiilate but sessile third 
apical cell in the stalked category and thus give this species two 
stalked apical cells, a character which seems to be the only important 
one of the segregate Kahaono Kirkaldy. The type specimen has been 
available for the present study. 

The third apical cell in the forewing of Alconeura dodonana 
Beamer is similarly angulatc; this condition is quite variable, but 
simple angularity seems to be the extreme point in variation from 
the normal. There is at present no reason to conclude that it may 
be otherwise in Alconeura qundriiittata (Gillette), which is known 
only from the single male type now in the Xational Museum. While 
possibly confined to its island home, this troublesome s])ecies should 
be ke]>t in mind by collectors in tlic more southern regions of the 
United States. 
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ILLUSTRATK^NS 

Figures of the dissected male genitalia arc presented in the specific 
order of the descriptions. It will be noted that the aedeagus has 
been pictured consistently with the ventral side toward the top of 
the page; this is believed the best position, since attention should be 
centered most on the ventral margin and its processes. The pygofer 
process in the position shown would lie below the other member of 
the pair if the illustration included both for each species. 

The last two figures show the apcces of typical forewings, the 
apical cells and alternate positions of the apical dot. 
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PLATE XXllI 

A: aedoagus; ventral margin upper. B: ])ygof('r; inner margin upper. 

Fig. 1. Akoncnra planata Ball and DeLoiig. 

Fig. 2. Alcoyieura necopinata, n. sp. 

Fig. 3. Alconcum bearnvri, n. A. Ventral \i(‘w of tij) of aedcagiis. 

Fig. 4. Alconew'a balli Beamer. Jnne of measurement for basal width 
shown on aedeagus. 

Fig. 5. Alvnncura tricolor (Van Duzec). 



(jHiffith: Alconeuba of the U. S. 
PLATE XXIII 
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PLATE XXIV 

A: aedeagiis; ventral margin upper. B: ])ygofer; inner margin upper. 
Fig. 6. Alcovema jubninea Lawson. 

Fig. 7. Akoncura dursahs (DcLong). 

Fig. 8, Akoncura imijmncia (Gillette). 

Fig, 9. Akoncura quadrirnaculata Lawson 
Fig. 10. Alconenra dcrccta, n. sp. 



Griffith: Alconevra of the IJ. S. 


337 


PLATE XXIV 
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PLATE XXV 

A: a(^(leag\is; voutral nuirjjiu upper. B: i)yj?ofer; inner margin upper, 

Fig. 11. Alcon<‘ura insulae, n, sp. 

Fig. 12, Alconcura dodomna Beaiuer. 

Fig. 13. Akoneura lap'pa, n. sp. 

Fig. 14. Alconcura inacra, n, sp. 

Fig. 15. Alconcura rot undata Ball and Delong. A: ventral view of tip of 
aedoagus. 



(iKIffith: Alconeura of the U. S. 
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PLATE XXV 
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PLATE XXVI 

A; aedeagus; ventral margin iiijper. B: p3^gofer; inner margin upper. 

Fid. 16. Alconcura nndata Ball and DeLong. 

Fid, 17. Alconevra lanquida, n. Hp. 

Fki. 18. Alconcura luculcuta, n. «p. 

Fig. 19. Alconcura cornigera, n. sp. 

Fig. 20. Alconcura quadnnmculata Lawson. Apex of left forewing; from 
left to right: first, second (or jjedunculate), third (or niidapical), and fourth 
apical cells. The ai)ical dot is in the third cell, partly lying upon the third vein. 

Fig. 21. Alconcura trMor (Van Duzee). Apex of left forewing; apical cells 
as in Fig. 20. The apical dot is in the base of the fourth cell. 



Geiffith : 


Alconeuha of the U. S. 
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ABSTiiAer: The Anuaican genera of Bythoscopinae and the South American 
genera of Jassinae an' reviewed. A key to the American subfamilies of Cicadel- 
lidae, and k(‘ys to the genera of the subfamilies indicated are included, as well 
as drawings illustrating the head structures and wing ^cna(Ion of the genotypes 
of most of the genera treated. Taxonomic terminology for leaf hoppers is 
discussed and some new terms introduced. The new categories described and 
nomeneJatorial changi's made are ns follows. New genera: Euragallia (type, 
Af/nllia furculata Osboni), Agalliota (iypey Agallia puticfala Oman), Brasa (type, 
Macropsia mgiroIlLs Dozier), N'ropm (type Pediopsis ch gaus Van Duzee), By- 
thonia (tA'pe Nioma (?) riigosa Dsborn), (\iriancha (type Cariancha rmihoha, 
n. sp.), Brincadoriifi (type Brincadonifi hticeps, n. sp.), Cernllus (type Ilcctdus 
notatus Osborn), Anngada (type HvJeria mgom Osborn), Egetnis (type Egenus 
acmniudtuii, n. sp.), Bonamus (type Bonmnus limatint" n, sp.), Bolarga (type 
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Vambolocraiuis hohimuufi Osborn), Garapita (type Gampita garhom, n. sp.), 
Aguduf^ (type Agudus typicua, n. sp.), Cumnm (type Cumora aiigulata, n. sp.), 
Kanorba (type Knnorba rcjlcxa, ii, sp.), Caphodm (type Caphodus macidatus, 
n. sp.), liaroma (type Barovia reUctdnla, ii. sp.), Bahiia (type Eulviiix in- 
juficaio Osborn), Atmnn^ (ty])e KutcUrix dvntnius Osborn), Hegira (type Hegira 
b)}i}tHea, n. s]).), Falftila (type Faltala brnrhypterOf n. sp.), Brazosa (1.ype 
Thnmnoiettix pwluirllus Bilker), Alnea (type Akira loagicauda, n. sp.), Onura 
(type Onura chuineoln, n. sp.), Brnala (type Dell ore phalm tumidus Osborn), 
Cortona (tyi)e (UirUma minnta, n. sp.). Agehna (type Agelina punrtnla, n. sp.), 
Neobnla (ty])e Thnmnoteitix palUdus Osborn). Oo/ei/o (type Spanghergudla fasci- 
aia Osliorn), unil Coclidiaua (type Xeocockdui rubrohneta linker). New siibjsen- 
era: Aremingallia (Bergallio) (type Bythmropm nignatu,^ 8lal), Ihilocrphnlm 
(Haldorua) (type Thamvotethx ventau,^ Osborn). New synonymy: Bythosropu^ 
Gennar {:=:KHyino.'<copu.s Kivkakly); Pnrityopsis Uhler {zziStragamopsis Baker); 
Fachyopi^ii< kictm Uhler (:=. Marropsnt idiocvioides Baker); fipanghcrgk lla 
Sipjnoret {:=z Bcrgiella Baker); Bolarga bohviniius (Os})orn) (= Bo/mv/fi bok- 
I'iniiun var. palhda Osborn); .\'ei<o.delrs Kirkaldy Anomiann Distant); 
Ni'so.stcle^ inensus Maismuura {z=: Eugnathodus larti iis Hak(*r, z=: Kiignalfinflus 
bmniiaiiifi DeLons:, = Eugnathodun ]mUidu,s (tsburn. =: Euipiathoduf^ Ixfuiratio^ 
Df'Lonji? and Daiidson, = A’e.sm7e/e.s* aKokita Ohborn. and = ,Ve.sm7(7rs iututk 
ana Osborn). Changes in generic assignrmnt of spi'cii'.", otlna’ than that in- 
dicatc'd in the designation of genotyiie." and in lh(‘ ni*w synonymy Ilukria 
affinis Osborn Iransferred to Arnigada; SraphoideuK noxtranii.^ Osborn from 
Po) tonus to Osbona llui^, Sraphoidcus boiinrnsis Baker, *S. hasrinani Baker, 
and S. lougicornis Osborn to Portanm Ball; Platgmetopius longiei ps Berg to 
Agiidus Oman: Entetbx neorinrtus Osborn, E. etrgans Osborn, and Mfsamia 
fasriata Osborn lo Mniosbma liall; Jassus ^Hiltiditarsiis Stal, Eiitcttix iiroratus 
Osborn, E jvmoratus Osborn, E, latireps Osl)orn, and Ahgla plena Van Duzee 
to Bahita Oman; Euiettix tissclatus Osborn and Thamnotettix lobatus Osborn 
to Atonus Oman; Eusrelis quadrat alas Osborn, E. pallida Osborn, Athysanus 
digiesNUs Van Duzee, Thamnotrttix capirola Stal, Athysnnus jusronvrvosMs 
Motsehulsky, Jassus tacniaticvps Kirschbaiim, Athysanus tndicus Distant, A. 
nanus Distant, A. atkinsoni Distant, A. snndkmus Mjitsiinmra, and A, trans- 
vmalis Matsiimura to Exdiamis Ball; ThamnoUttix amazonensis (dsborn to 
Brazosa Oman; Agallia rnultiparwtata Osborn to Akira Oman; Thamnotettix 
hdeosus Baker to Chlorolvttvx Van Duzee; (hraduki mnidis DeLong and 
AVolcolt to Bold ulus Oman; Eusalis quadmnaculafa Osborn, and Tliarnnotet- 
t'lx gunporensis Oman to Neobnla; Neocoelidia bimaealnta Baker, N. modesta 
Baker, N. inflata Osborn, and N. croeeata Osborn to Coelidiana Oman; AV'o- 
coelidia smithii Baker to Chinaui Bruner and Met-calf. Idiocenis Lewis is 
placed in the Euryiuelinae, Ionia Ball in the Bythoscopinae and Chiimia Bruner 
and Metcalf in the ,4ssinae. Pachyopsis tlhler is removed from synonymy. 
Ionia Ball is considered as a subgenus of AceratagnlUa Kirkaldy, and Dek 
topinus liall, Cloanthus Ball, Nasutoideus Ball, and Coni'cltnus Ball are con¬ 
sidered as subgenera of Scaphyioplus Ball. Typers of the new spccii's are in 
the collection of the United States National Mu.seiun. 
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INTRODUCTION 

F or over a century and a half workers in taxonomic entomology 
have been contributing to our knowledge of the Cicadellidae or 
leaf hoppers of South America. Most of these contributions have 
been concerned primarily wdth the description of new species, these 
being assigned to the tlien establislied European or North American 
genera knowm to the describer. Altlioiigh a great deal of w’ork has 
been done in recent years on the proper difhu’entiation of the North 
American genera, the pi'oper assignment of the South American 
representatives of these groups has not kept pace, and wdiat few 
genera have b(‘en erected for South American form> have in most 
cases b(‘en based on unusual and phylogenetically isolated species, 
so that their erection adds little to a natural arrangement of tlie more 
complex fxjrtions of the higher groups. (Consequently, the accepted 
limits of the established genera have b(‘en so enlarg(‘d by the in¬ 
clusion of many species representing diverse (evolutionary trends 
that these heterogeneous groui)s cannot l)e defined and b(‘Come use- 
l(*ss as a basis for classification. It is similarly impossible to use 
th(e mass of s[)eeific descriptions as a basis for the identification of 
species in th(‘ group, and it becannes evident that before any ap- 
pr(‘ciable order (‘an be brought from the (‘onfusion that exists, genera 
must be defined, k(Ws presented for the separation of those* genera, 
and the pnw'iously described species referred to th('ir correct ge¬ 
neric positions. The pn^sent paper is an attempt to do this for the 
subfamilies indicat(*d, l)ut in many cases the assignment of pre¬ 
viously nam(‘d spe(‘i(is to their respective g(‘nera has been impos¬ 
sible, ow'ing to the lack of adeciuate descriptions, and must await 
the ('xainination of types or authentically determined specimens. 

At the time this study w\as undertaken it was the int('ntion of 
the writer to limit it to the South American fauna, but the North 
American Bythoscopinae w’ere treated also when it became ap¬ 
parent that they could be included without greatly enlarging the 
paper. The WTiter realizes the inadequacy of a restricted fauna as 
a basis for a generic revision, and has endeavored to eliminate er¬ 
rors as far as possible by constant reference to literature and col¬ 
lections dealing with other faunal regions. In this he has been par¬ 
ticularly fortunate in having available for study genotypes of most 
of the Europc'an, Philippine, and Australian genera and a consider- 
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able number of African and Indian species. Generic concepts here 
presented have been based primarily on the study of genotypes, 
plus as many other species as were available. If authentically de¬ 
termined material of the type species of a genus has not been avail¬ 
able for study it is so stated in the discussion of the genus. 
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MORPHOLOGICAL NOTES AND TERMINOLOGY 

The writer makes no attempt in the present paper to enter into a 
detailed discussion of the morphology of the Cicadellidae, but pro¬ 
poses merely to define the terma used and to illustrate the struc¬ 
tures mentioned suflSciently to permit the user of the paper to in¬ 
terpret correctly and easily the verbal descriptions of the writer. 
A necessity for so doing has arisen through the introduction of a 
few terms new to thejiterature on Homoptera, and the adoption of 
others that have been little used by taxonomic workers. The choice 
of terms has been made only after careful consideration of the needs 
of the taxonomist, recognizing that for the purpose of writing in¬ 
telligible and at the same time reasonably brief descriptions, termi¬ 
nology borrowed from morphological workers is frequently unsatis¬ 
factory. 
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According to recent work on the insect head by Snodgrass, 1935 
(pp. Ill, 329-331), the frons in the Cicadellidae is greatly reduced 
and not evident as a distinct area. The area previously referred to 
by most workers as frons, is, according to Snodgrass, the postclypeal 
l)late, while the clypeus of certain authors is the anteclypeal plate of 
Snodgrass. The writer has chosen, for taxonomic work, to restrict 
the term clypeus to the postclypeus of Snodgrass and use the term 
olypelliis for his anteelypeus (PI. XXVII, fig. IB). The clypeus 
and clypellus together constitute the front. The entire cephalic 
aspect of the head is referred to as the face (PI. XXVII, fig. IB), 
and the area between the eye and the adjacent ocellus, or between 
the eye and the lateral frontal suture, if it is present, is referred to 
as the ocellocular area. The entire dorsal surface of the head, ex¬ 
clusive of the eyes, is called the croAvn (PI. XXVII, fig. 1C). 

In referring to the veins of the wings, the Comstock-Needham sys¬ 
tem has been followed with the now" generally accepted emendations, 
as indicated (PI. XXVII, figs. 1 and lA), and certain other modi¬ 
fications in naming wdiich are now- w"ell established in literature. 
The forewdng of leaf hoppers normally has a basal cros.s vein 
betw'cen media and cubitus, called the first cross vein, and fre¬ 
quently has a second cross vein in the region at the base of the 
central anteapical cell. The claval suture api)ears to be cubitus 2, 
but the name claval suture is here retained. For the cells of the 
W’ings the wTiter has retained the well-established terms in use with 
but few^ additions. The anteapical cells, typically three in number, 
arc designated inner, central, and outer, respectively, beginning 
nearest the claval suture, and the inner is considered as being pres¬ 
ent even though the second cross vein betwTen M and Cu is absent, 
in which case the cell remains open basally. Similarly these cells 
are considered as distinct entities even though divided by extra cross 
veins. The apical cells, for purposes of stability in naming, are 
numbered from the inner margin of the wdng oiitw^ard, the third 
apical cell thus alw^ays having its base at the distal end of the central 
anteapical cell. 

CHARACTERS OF THE SUBFAMILIES 

The following key is presented for the separation of the subfamilies of 
('Cicadellidae known to occur in America. 

1. Oot'Ui Kjtutttcd noHi rli'k of crown, mmitt* from and from antrrior miirRin of 

fixm .. 2 

Ocelli ou or iiear distal inaigin of crown, or on face, or aV)scnt . S 

2. (1) Lat^iral frontal sutures exiciiding over obtuse anterior margin of crown to vicinity 

of ocelli. Hind wing usuallv with siibiimrginal vein evanescent from hamulus 
to apex, leaving only three apical wlls. Form usually somewhat cylindrical, 
not flattened ..Cicadellinae 
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Lateral fioiitul s\itiirt*s teniiinatiiig below anterior maigin of crown, which is 
usually diNlinct. Hind wing always with four apical cells. Form flattened 
dorsoventrully . Gyponmae 

3. (1) Ocelli on face, which is scpuiated fioiu crown by a distinct nmigin... .Koebehnae 

Ocelli either on face or not, or absent, but if on face, then face and crown not 
separated by a distinct margin . 4 

4. (3) Lateral frontal sutures tcrininating at or alightlv abo\'e antemial pits. Inter¬ 

mediate tibiiw* without nunieious huge, spinehke setae.Bythoscopinae 

Lateral frontal sutures extending above antennal pits to or near ocelli or ocellar 
vestiges. Intermediate tibiae usually with numerous laige, spinclike setae.... 5 

f). (4) Distance between ocelli less than distance between antennal pits. Face broad and 
relatively flat, ciown always short and broad. Ocelli always on face. 

Euryiiiehnae 

Distance betiveen ocelli or ocellar vestiges eipial to or greater than distance be¬ 
tween antennal pits. Face usually not espcciallv flat, crown of various shapes. 

Ocelli on or neiu inuigin between ciown and face or absent .. C 

C. (ii) Forew'Uigs usuallv with cioss veins anterior to the iipicid senes. Wins distinct 
basuTly; ocelli usually present. Facial .sclenle.s not highly fused, loii not jiar- 

ticularly elongated .. .Jassinae 

Forewings usually without cross \eins anterioi to the apical series. Veins in¬ 
distinct basallv; ocelli often ab.sent. Faciae seleiites show'ing a high degiee ot 
fusion. Ion unusiially long and uanow. Small, fiagile forms, usually brightly 
colored ...Eupterygiiiue 

In the consideration of the leaf hopper fauna of the entire world, 
or even that of one of the major faunal regions, it soon be(‘omes evi¬ 
dent that the differentiation of subfamilies is an extremely difficult 
task. Consequently, the writer freely admits that the key pre¬ 
sented above is unsatisfactory in somc^ respects, but feels tliat it is 
better to attempt to key out intermediate forms with the use of 
somewhat indefinite characters, or a combination of characters, 
than to ignore such forms and use brief but positive alternatives. 

Idiocerus and allies'have been removed from the Bythoscopinae, 
with wliich they have little in common, and referred to the Euryme- 
linae. This will at first seem to be an erroneous disposition of the 
group, since Eurymela shows so many cercDpid-like characters, but 
a study of species of Eurymeloides, Churna, and other Australian 
and Oriental genera convinces the \^riter that the arrangement is 
a natural one. 

Kirkaldy, 1906 (p. 345), McAtee, 1934 (p. 94), and perhaps 
others have pointed out that the much-used character of the position 
of the ocelli or ocellar vestiges is not a sufficient basis for the sep¬ 
aration of the Jassinae and Bythoscopinae. McAtee proposes to 
base the separation on the development of the bristles or spines on 
the lower surface of the fore tibiae, but the writer believes this to 
be even less reliable than the position of the ocelli. The separation 
here proposed is indicated in the preceding key. In addition to the 
characters indicated, the transverse suture on the scutellum is 
usually curved forward laterally in the bythoscopines and backward 
in the jassines, although this is by no means a reliable character. 
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According to the above interpretation it has been found necessary 
to place Ionia Ball in the Bythoscopinae as a relative of Acerata- 
gallia and to transfer Chinaia Bruner and Metcalf from the By¬ 
thoscopinae to the Jassinae, where it is closely related to Jassus and 
allies. The writer has beeri unable satisfactorily to place Dicy- 
phonia pictvrata Osborn, 1924, but feels certain that the assign¬ 
ment of the species to the genus Dicyphonia Ball is erroneous. 

Key to the Ameiiic.an Genera of Bythoscopinae 

1. Lateral margins of pronolnrn carinate and moderately long. Form distinctly 

depressed. Fust apical cell of foiewing veiy nariow. Ledges alxne > ; 

antx.>nnal sockets transverse or nearly so. 11 

Lateral margins of pronotnm short and not carinate. Form often hroad but 
not depressed. First apical cell of forewing normal. Ledge> above an¬ 
tennal 8ocket.s, when present, always oblique. 2 

2. (1) Hind wing with three apical cells Distance between ocelli equal to, or 

usually gicater than, twice the distance fioin ocellus to eye. 9 

Hind w'ing witli four ajucal cells. Di'^tance between ocelli not over twice dis¬ 
tance from ocellus to p>e... 2 

3. (2) Distance between ocelli equal to oi less than distance from ocifflus to eye. 

Lateral inoigins of genac not distinctly smuated below eyes. 8 

Distance between ocelli alvva\s greatei than disUmce from ocellus to eye. 

Lateral miirgiiisj of genac u.sually distmctlv smuated below eyes . 4 

4. (3) Surface of pronotum finely gianulntcd, neither coarsely pitted nor trans¬ 

versely rugulose. 6 

Surface of pronotum either coarsely pitted or transversely rugulose ..... .. 5 

6. (4) Surface of pronotum transversely rugulose. Aceratagallm, p. 3,50 

Surface of pionotum coarsely pitted. Agalltana p, 3,50 

6. (4) Posterior margin of crown ainuat^ly cumd lateially and crown distinctly ex¬ 

tended lateralh behind eye. Length of erowui medially usually less* than 

next the eye. Ejx's never bulbous . Agalliopm, p. 351 

Pobteruu niaigin of crown smoothly rounded with only a narrow^ lateral ex¬ 
tension behind eye. Length of crown uniform, or, if shortei medially, eyes 
somewhat bulbous ... 7 

7. (6) Crown shorter medially than eyes, eyes somewhat bulbous. Face rather 

flat, pronotum short. Seventh ventral segment of female short and expos¬ 
ing underlying membranes, styles of male genitalia not forked or with 

forks obsoiet.e ... EuragoJlha, p, .3.51 

Crown of uniform length Face distinctly convex, pronotum longer in propor¬ 
tion to wudth. Genital chaiacteis nut as above. Agallta, p. 3.51 

8. (8) Forewing at least partly meinbianous. tapering apically. Pionotum and 

scutellum not distinctly elevated or “humped ' m profile. Agallwta, p. 351 

Forewing entirely opaque and subconaceous, broad apical 1>. Pronotum and 

scutellum distinctly elevated or “humped’' m profile . Brasa, p. 3.52 

9. (2) Hindwing with inner fork of radius and outer fork of media united apically 

(PI. XXVIT, fig. 2A); submarginal vein pre.sent between hamulus and 

apex of wmg... Neopsis, p. 353 

Hind wing with forks of veins not united apically; submarginal vein evanescent 

from hamulus to apex of apical cells (PI. XXVII, fig. 4). 10 

10. (9) Pronotal striae tian.S'versc; anterior margin of pronotum broadly rounded, 

Oncopm, p. 3.5^) 

Pronotal striae oblique, converging anteriorly; aiitenoi margin of pronotum 

angulate medially. Macropmj p. 352 

11 (1) Hind wing with three apical cells (PI. XXVII, fig. 2A). Innei apieal mar¬ 

gin of forewing and first apical cell membranous and appendix-like, fre¬ 
quently bent dowm at a distinct angle to remainder of wmg, Bythoscopm^ p. 353 
Hind wing with four apical cdls. Inner apical cell of forewing not as above. 

Pachyopm, p. 354 
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DESCRIPTIONS OF BYTHOSCOPINE GENERA 
Aceratagallia Kirkaldy* 

Acerataffttllia Kirkaldy, Hawaiian Bugar Plaiiiers’ Ahsdc. Expt. Sta., Div. Ent. Bull. 3, 
p. 30, 1907. 

Type of the genus, Bythoscojms sanguinolentus Provancher, 1872 
(p. 376), a Nearctic* species. As defined in the key, this genus occurs 
in the Nearctic, Neotropical, Palearctic, and Oriental regions. The 
typical forms, referred to the subgenus Aceratagallia, are known 
only from North America. 

The typical forms of the genus, and those belonging to the other 
two subgenera, may be differentiated by the following key: 


1. Styles of inleriml male fseuitalia forked. South Ameiica.... Bergallm 

Styles of internal male genitalia not forked. North America. 2 

2. (1) Very small, extremely robust species, ocelli visible from above. Color, 

reddish-brown . Jonia 

Larger and less robust species, the ocelli not visible from above. Color 


usually some shade of fuscous, brown, oi cinereous, never ieddish-brown, 
. Aceratagallia 

Aceratagallia subgenus Ionia Ball 

Iwna Ball, Bull. Brookljn Ent. Boc., vol, 28, p. 220, 1933. 

Type of the subgenus, Ionia triunata Ball, 1933. This is the only 
known rejiresentative of the subgenus. The writer does not considtu' 
the difference in size and position of the ocelli sufficient basis for 
treating Ionia as distinct from Aceratagallia, with which it agrees in 
having the frontal sutui^s terminating at the antennal sockets, a 
transversely striated pronotum, and typical aeeratagallian genitalia 
in the males. 

Aceratagallia subgenus Bergallia, new subgenus 

Type of the subgenus, Bythoscopm dgm,atm Stal, 1859, a Neotropi¬ 
cal species known only from Argentina. Tips subgenus is erected to 
accommodate the South American representatives of Aceratagallia. 

Agalliana Oman 

Agatliam Oman, U. B. Depf. Agr. Tech. Bull. 872, p 70, 1933. 

Type of the genus Bythoscojms sticticollis Stal, 1859 (p. 291), a 
Neotropical species. The genus is apparently limited in distribution 
to the Neotropical region, and is known to include, in addition to 
the genotype, Agalliana grossa Oman, ensigera Oman, fusca Oman, 
and ancora Oman, 1934. 


* Tha writer is treating the American genera of the Agailia group in detail in a forthcom¬ 
ing publication and considers it unnecessary to include complete deacriptiona here. 
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Agallia Curtis 

Agallia Curtis, Ent. Mag., vol. 3, p. 1»8, 1838. 

Type of the genus, Agallia consobrina Curtis, 1833, which is at 
liresent considered to be a synonym of Jassus puncticeps Germar, 
1832 (fasc. 17, p. 2), a Palearctic species. The genus {scnsics strio 
tus) is known to occur coinnionly in the Palearctic, Nearctic, and 
Neotrojiical regions, and possibly also in the Oriental region, al¬ 
though a careful study of the Oriental species may reveal characters 
which will justify generic segregation. 

Euragallia, new genus 

Type of the genus, Agallia furculata Osborn, 1923, a Neotropical 
species. So far as known the genus is limited in distribution to the 
Neotropical region. Euragallia bears a superficial resemblance to 
Moonia Distant, type, Moonia mneita Distant, 1908, from British 
India, but differs in the position of the ocelli, the shape of the prono- 
tum, and other ])crtinent characters, and is more closely related to 
Agallia Curtis. 

Agalliopm Kirkaldy 

Agallwpsts KirkuUly, Hawaiian Sugar PlautMh’ Assoc. I'Apl. Sta., Div. Ent. Bull. 3, 
p. 33, 1007. 

Type of the genus, Jastais novellm Say, 1831, an American species. 
The genus is apparently limited in distribution to the Nearctic and 
Neotropical regions. 

Agalliopsis bears a distinct resemblance to Nchela Buchanan 
White, tyfx' Nehela vulturiana Buchanan White, 1878, from St. 
Helena (synonym, Igcrna Kirkaldy, 1903 [Pachynns Stal, 1866, not 
Pachyms Bonaparte, 1854|, type Bythoscopm (Oncopsis) bima- 
culaticollis Stal, 1855), but that genus has the ocelli close together, 
and although the crown extends laterally behind the eyes, it is not 
shortened medially. Nehela appears to be more closely related to 
Agallia Curtis. 

Agalliota, new genus 

Type of the genus, Agallia punctata Oman, 1934, a Neotropical 
species. So far as known the genus is limited in distribution to the 
Neotropical region. 
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Bram, new genus 

fPl. XXVIII, fig. 1) 

Resembling Macropsis Lewis in general form, but more closely 
related to Agallia Curtis by the venation of the hind wing. Differing 
from Macropsis in having four apical cells in the hind wing and in 
having no pronoial striations, and from Agallia and related genera 
by the position of tlie o(‘elli, which are (‘lose together, the broad fore- 
wdngs, and the ^‘liuinped” appearance of the thorax. 

Crown very short and of uniform length. Face sliglitly convex, 
frontal sutures distinct, genac broad. Pronotum s(‘veral times as 
long as vertex, lateral margins obsolete, disk and posterior portion 
strongly elevated, anterior margin with depressed areas behind eyes. 
Scutellum distinctly elevated above forewings, especially anteriorly. 
Forewing opaque and subcoriaceous, nearly flat and held in a nearly 
vertical position as in Macropsis^ apvx broad and rounded, ai)pendix 
very small or absent, closed anteapical cells two in number. 

Type of the genus, Macroptiis rugicolli.^ Dozier, 1926 (p. 264 ), 
known only from the island of Haiti. No other siiecies known to 
the writer belong in the genus. 

Macroipsis Lewis 

Macropsis L«‘^^l^, Tnuj" Enl. Soc. Luml , \(tl 1, j», 4J>, IK.SO. 

Pcdiopsis nunneiJstft , CJm I|i!s , pi. 10, (Tvpp, Jansu.^ tilun’ 18,*U, a 

Paleardic spooios now kno^^n to ocrui lu the north^■a^tf*Ill part of the United StaU'S ) 

Galhoa Di.sfant, Tians Linn. Soc. Load, m» 1 13, pp. 45-4(1, (Typi* (ialhoa tppna 

Difttant, 1909, fiom Seychelles) 

Crown very short, angled medially. Face convex, lori and genae 
small and indistinctly sijparated from each other and from front. 
Pronotum several times as long as vertex, pronotal striae distinct 
and oblique, converging anteriorly. S(‘Utellum large. Forewing 
sometimes subcoriaceous, appendix very small or absent. Last ven¬ 
tral segment of female with lateral j)oints of attachment very short, 
posterior margin with only faint notches and few modifications use¬ 
ful in specific separation. Male plates long, slender, and flngerlike. 

Type of the genus, Cicada vircHcem Ginelin, 1788 (p. 2111 ), a 
Palearctic species now known to occur in the Nearctic region also. 
As here considered the genus is known to be distributed throughout 
the world with the excejition of South America. Typical species are 
particularly abundant in the Nearctic and Palearctic regions. Gal- 
boa Distant is included as a synonym on the authority of China, 
1925 . 



Oman: Bythosoopinae and Jassinae 


353 


Oncopais Burmeister 
(PI. xxvn, fig. 4) 

Oneop»is Bunneister, Gen. Ins., p^lO, 1888 . 

Crown short and broad, not angled as in Macropsis. Clypeus 
more convex than in Macropsis and face shorter and broader. Pro- 
notum with striae transverse, but usually not so coarse as those of 
Macropsis. Forewings broad apically, appendix absent. Genitalia 
as in Macropsis. 

Type of the genus, Cicada flavtcollis Linnaeus, 1761 (p. 891), a 
Palearctic species. So far as known the genus is limited in distribu¬ 
tion to the Nearctic and Palearctic regions. 

Neopsis, new genus 

Intermediate in character between Macropsis Lewis and Bythos-^ 
copus Germar; related to the former by the shape of the pronotum 
and head, and resembling the latter in the venation of the hind wing. 
Differing from Macropsis in having the inner fork of the radius and 
the outer fork of the media of the hind wing anastomosing distally, 
and from Bythoscopus in having the lateral pronotal margins obso¬ 
lete and without carinae. 

Crown short and rounded to the front, subangular medially as in 
Macropsis. Clypellus small, genae comparatively narrow. Prono¬ 
tum several times as long medially as median length of vertex, sur¬ 
face with numerous fine, nearly transverse striae. Forewing tapered 
distally, not broad as in Macropsis, venation irregular and diflScult 
to see, the normally central anteapical cell apparently open basally, 
appendix absent. Genitalia of both sexes differing from the con¬ 
ventional Macropsis type. 

Type of the genus, Pediopsis elegans Van Duzee, 1907 (p. 58), 
described from Jamaica and known to occur in South America. No 
other species are referred to the genus. 

Bythoscopus Germar 

(PI. XXVII, fig. 2, 2A) 

BtftkoBcopu$ Qennar, Siib. Rev. Ent., vol. 1. p. 180, 1888. 

Botnusomoirphut Ijewis, Tnuu. S^t. Soc. X^ond., vol. 1, p. 81, 1886. (Type, Batrueomor- 
phw MfiUui Lewit, 1886, » Pelearetio epeeiee.) 

Stra 0 m$a Stal, Rio Jan. Hemip., vol. 2, p. 49, 1862. (Type, Straffania omatula Stal, 
1862, a Braiiliaii apeoiee.) 

O 0 r 0 atop 8 it PP#lMr, 1^. CSenl. Amer. Honiop., vol. 8, p. 167, 1S96. (Tsrpe, Oarporaptii 
(nn 0 rv{s Fowler, 1896, a Meicioan apeoiee.) 

BurirtOBcaput Kitktddyt Bawatiafi Sugar ^Rantera’ Aaaoo. Expt. Sta., Div. Ent. Bull. 1, p. 
846, 1896. (Type, J9uriN0teep«f Xiilcaldy, 1906, an Australian apeoiea.) (New 

iynooyiny^) 
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Crown short and broad, but distinctly longer in proportion to its 
length than that of most genera of the subfamily. Crown, pronotum, 
scutellum, and portions of face usually with fine, transverse striae. 
Face very short and broad, clypellus but slightly longer than broad, 
lateral margins of genae strongly sinuated. Forewings with surface 
usually thickly set with fine setae, sometimes subcoriaceous. Male 
plates usually covered by the unusually large valve. 

Type of the genus. Cicada lanio Linnaeus, 1761 (p. 892), a Pale- 
arctic species. The genus appears to be practically cosmopolitan in 
distribution and is represented in North America by a number of 
species. South American species referred to the genus include Stra- 
gania ornatula Stal, S. divisa Stal, and S, pallescens, Stal, 1862; 
Macropsis smithii Baker, M, sordidus Baker, and M. stramineus 
Baker, 1900; Bythoscopus pallidus Osborn and B. nigrifrons Osborn, 
1924; and will probably contain some other species described by 
Stal. 

The writer has examined the genotype of Eurmoscopus Kirkaldy 
and is of the opinion that the additional elytral cross veins which 
he mentions in his description are not sufficient basis for retaining 
that genus as distinct from Bythoscopus. 

Pachyopsis Uhler 

(PI. XXVII, fig. 8) 

Pachyopsis Uhler, Bull. U. S, Geol. Geog. Surv., vol. 3, p. 466, 1877. 

Straganiopsis Baker, Invert. Pacif., vol. 1, p. 10, 1908. (Type, Macropsis idioceroides 
Baker, 1900, which is at present considered to be a synonym of Pachyopsis laetas Uhler, 
1877.) (New synonymy.) 

The genus is here removed from synonymy, having previously 
been considered a synonym of Bythoscopus Germar. Characters of 
diagnostic value are given below. 

Closely related to Bythoscopus Germar, with which it has been 
placed, but differing from that genus in having four apical cells in 
the hind wing, and in having the face less strongly receding. 

Characters of the head and pronotum as in Bythoscopus except 
that the clypellus is broader and the lateral margins of the pronotum 
are shorter and less diverging posteriorly. Forewing with a small 
appendix or none, itiner apical cell not membraneous as in Bythos- 
copies. 

Type of the genus, Pachyopsis laetus Uhler, 1877, a Nearctic 
species, known to occur only in the southwestern part of the United 
States. The genus will also contain, in addition to Macropsis laetus 
var. paetus Ball, 1900, an apparently undescribed species from 
Panama and two South American species. 



Oman: Bythoscofinae and Jassinae 355 

Key to the South American Genera of Jassinae 

1. Second cross vein of forewing joining media anterior to base of central an- 

teapical cell (PI. XXVIlf, fig. 2); apex of forcwing rounded* appendix 
small. Second apical cell of hind wing very narrow. Head extremely 
short and broad, ocelli distant from the eyes (PI. XXXI, fig. 1), 

Bythonia, p. 358 i' 

Second cross vein of forewing, if present, joining central anteapical cell 
(except in Idiotettix, which has the forewing subtruncate apically and 
the appendix very large). Second apical cell of hind wing rarely narrow. 

Width of head and position of ocelli variable. 2 

2. (1) Head^ thorax, and at least basal portions of forewings with numerous circular 

pits. Hind wing with apical margin concavely excavated opposite third y 

and fourth apical cells (PI. XXVIII, fig. 8). Color black. Nwnia, p. 358 

Head, thorax, and forewings without distinct circular pits. Apex of hind 
wing convexly rounded. Color variable, seldom black. 3 

3. (2) Submarginal vein of hind wing evanescent or joining wing margin opposite 

apical cells (PI. XXVIII, fig. 4A). Forewing without appendix, 

Xe»tocephalu8t p. 359 

Submarginal vein of hind wing present and not joining wing margin apically. 

Forewing either with or without appendix. 4 

4. (3) Head and anterior portion of pronotum coarsely and irregularly rugose (PI. 

XXXI, fig. 7) . Arrugada, p. 362 

Head and pronotum not as above. 5 

6. (4) Costal area of hind wing much expanded for a short distance near base (PI. 

XXX, fig. 9A). Forewing always broad. 56 

Costal area of hind wing not expanded basally. Forewing either broad or 
narrow . 6 

6. (6) Ocellocular area produced into a distinct ledge above the antennal socket, 51 

Ocellocular area not produced into a ledge above antennal socket. 7 

7, (6) Cubitus of forewing appearing forked* near first cross vein (PI. XXVIII, 

fitr Yii'/\T«in/innr nai/or aaII anrl 


Forewing not as above. 8 

8. (7) Forewing acuminate distally and without appendix (PI, XXVIII, fig. 6). 

Crown flat and antenor margin cannate. Egenust p. 363 

Forewing not acuminate, or if so, then crown neither flat nor carinate an> 
tenorly . 9 

9. (8) Forewing with two closed anteapical cells, the outer short and subtriangular, 

the central strongly constricted; appendix lacking (PI. XXVIII, fig. 9). 

Crown broad and flat, with antenor margin carinate.Limeria, p. 363 

Forewing not as above, or if so, then crown not flat. 10 

10. (9) Ocelli exactly on crown margin over one third the distance from eyes to 

median line. Crown flat, antenor margin carinate; lateral margins of 

pronotum long and carinate. Cerrilltu, p. 362 

Ocelli either near eyes, or crown and pronotum with margins not carinate, 
or both . 11 

11. (10) Forewing with only one closed anteapical cell or with none. Appendix al¬ 

ways present .47 

Forewing with two or more closed anteapical colls. Appendix present or 
absent . 12 

12. (11) Clypellus with lateral margins straight and parallel except basally; apex of 

clypellus extended beyond normal curve of lateral margins of genae (PI. 

XXXIV, fig. OA). Apex of head subcorneal. 46 

Clypellus usually constricted, with margins not parallel, or apex of clypellus 
not extended beyond normal curve of lateral margins of genae. Apex of 

head seldom subconical . 13 

18. (12) Lateral margins of genae not sinuated below eyes (PI. XXXII, figs. 3A, SB); 

genae visible behind eyes in dor^l view (Pl.XXXII, fig. 3). Crown pro- 

J_I ___1 __ n _:__ 


Lateral margins of genae usually sinuated below eyes; genae never visible 
behind eyes in dorsal view. Crown variable; reflexed veinlets to costal 

margin of forewing either present or absent... 14 

14. (13) Forewing with numerous ramose lines and false veins. 28 

Forewing without ramose lines and false veins... 15 

16. (14) Forewini^ with two or more refiexed veinlets to the costal margin in the 

vicinity of the outer anteajpical cell. 16 

Forewing without reflexed veinlets to costal margin. 21 


This is probably media separating from cubitus. See remarks, page 365. 
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(15) Crown of nearly unifonn length, broad, and with a dietinct traniverae furrow 

just behind anterior margin. Broad, somewhat flattened species, Bonita, 
Crown much longer medially than next ^es, or, if diiort, lacking the Uans- 
verse furrow . 

(16) Crown flat, anterior margin carinate. ffeeahidia. 

Crown not flat, or if so, anterior margin not carinate. 

(17) Crown only slightly longer medially than next the eyes. Menototna, 

Crown about twice as long medially as next the eyes. 

(18) Forewing with reflexed veinlets to costal margin much broadened; c^tral 

anteapical cell very narrow distally (PI. XXIX, fig. B),.. ,8caphoiduta. 
Reflex veinlets to costal margin of forewing not broadened; central ante- 
apical cell not extremely narrow distally. 

(19) Outer anteapical cell of forewing less than half as long as central anteapical 

cell (PI. XXIX, fig. 7). Crown not distinctly angled (PI. XXXII, 

fig. 7) . Oarapita, 

Outer anteapical cell of forewing over half as long as central anteapical cell 

and not so broad. Crown angled (PI. XXXII, fig. 6). OtbomelluB, 

(16) Crown produced, ocelli very large and situated as near to apex of head as 

to eyes (PL XXXII, fig. 8). Antennae as long as body. Portanut, 

Crown either produced or not, but if produced, ocelli never as above. 
Antennae of various lengths... 

(21) Forewings not reaching beyond third abdominal segment. Faltala, 

Forewings reaching at least to ninth abdominal segment, usually extending 

beyond abdomen . 

(22) Forewing with only two closed anteapical cells. 

Forewing with three or more closed anteapical cells. 

(28) Crown extremely long and angled (PL XXXII, fig. 9). with a flat disk. Fore¬ 
wing narrowed apically from inner margin (PI. ££IX, fig. B)»,.AguduB, 
Crown not as above. Forewing with appendix longer and not narrowed 
from inner margin. 

(24) Cuter anteapical cell of forewing divided into 8-6 smaller cells. Apex of 

forewing subtruncate (PI. XXIX, fig. 6). Kanorba, 

Outer anteapical cell of forewing not divided. Apex of forewing rounded.. 

(25) Head narrower than thorax (PI. XXXIII, fig. 1); apex turned slightly up¬ 

ward . Cumora, 

Head as wide or wider than thorax; apex seldom turned upward. 

(26) Broad, comparatively flat species. Pygofer with numerous, stout, closely 

set setae. Sanctantu, 

Not distinctly broad or flat species. Pygofer with setae usually rather 

sparse . Ddtocephalw, 

(14) Ramose lines and false veins of forewing occurring only in area between 

radius and cubitus (PI. XXIX, fig. 8;. CaphoduB, 

Ramose lines and false veins of forewing not limited to area between radius 

and cubitus ... 

(28) Head very short and broad; ocelli large, .distant from eyes about three times 

their own diameter (PI. XXXIII, figs. 5, 6A). Baroma, 

Head not unusually broad; ocelli near eyes. PhlepduB, 

(28) Forewing without appendix, inner margin extended in a nearly straight line 

from tip of clavus to apex. 

Forewing with a distinct appendix, inner margin rounded from tip of 

clavus to apex... 

(80) Crown longer medially than next to eyes; head narrower than pronotum 

(PI. TCXXiy, fig. 5) ... Acmopterut, 

Crown very short and of uniform length; head as wide as pronotum (PI. 

XXXI, fig. 4). Cariancha, 

(80) Oeneral form broad and flat; crown flat and short with anterior margin 

thin. Crown and pronotum transversely striated. Brmead<mi$, 

General form occasionally broad but not flat; crown with anterior margin 

not thin. Crown and pronotum not striated... 

(82) Forewing with only one claval vein, or with second olaval vein very close to 
inner margin. Face very short, in profile swollen between antennae, 

Onun, 

Forewing with two distinct claval veins. Face neither unusually short nor 
swollen between antennae .. 

(88) Crown flat or nearly so, distinctly separated from the face by a subcarinate 
margin. Bpecies slender ...*...... 

Crown not flat, or if so, very short and species robust. Crown not separated 
from face by a distinct margin..... 
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86 . 


86 . 


87. 


88 . 


88 . 


40. 


41. 


42. 


43. 


44. 


46. 


46. 


47. 


48. 


40. 


60. 


61. 


52 . 


68 . 

54. 


(84) 

(84) 

( 86 ) 

(87) 

( 88 ) 
(80) 

(80) 

(41) 

(42) 

(48) 

(48) 

(18) 

( 11 ) 

(47) 

(48) 

(47) 

( 8 ) 

(61) 

(62) 

( 68 ) 


Outer anteapical cell of forewine petiolate at least basally (PI. XXVIII, 

fig. 8). Crown with two shallow, transverse furrows. Bolarffa, 

Outer anteapical cell of forewing truncate basally (PI. XXIX, fig. 4). 

Crown flat. BonamWt 

Crown over twice bs long medially as next eyes (PI. XXXIV, fig. 10). 

Ocelli small and distant from eyes... Benala, 

Crown not twice as long medially as next eyes. Ocelli either near eyes or 

unusually large . 

Appendix extending around apex of forewmg. Clypellus tapering distally 

(PI. XXXIII, fig. lOA). BxUtanw, 

Appendix not extending around apex of forewmg. Clypellus not as above. 
Crown sloping abruptly downward anteriorly; clypeus much swollen in pro¬ 
file (Pi. XXXIV, fig. lA). First and second apical cells of forewing un¬ 
usually large (PI. XXX, fig. 1). Euscelotdia, 

Crown not sloping downward abruptly; clypeus not swollen as above. 

Apical cells of forewmg of more uniform size. 

Head distinctly wider than pronotum. Wedge-shaped leaf hoppers. 

Head about as wide as pronotum or slii^tly narrower. Not wedge-shaped 

leaf hoppers. 

Oxter anteapical cell of forewing narrowed at both ends. Clypellus short 

and nearly parallel margined. Opsiita, 

Outer anteapical cell of forewing not narrowed distally. Clypellus extending 
beyond genae but with apex rounded and basal portion constricted, 

Alaca, 

Frontal sutures extending past ocelli onto crown. Hegira, 

Frontal sutures terminating at ocelli . 

Pronotum unusually large and humped in profile (PI. XXXIV, fig. 8). 

Clypellus extended beyond genae. Brazoaa, 

Pronotum not unusually large and not humped in profile. Clypellus not 

distinctly extended beyond genae. 

Crown comparatively flat and of nearly uniform length, never angular or 

subangular but always broadly rounded.. 

Crown rounded downward, disk not flat; length of crown variable, fre¬ 
quently longer or shorter medially than next the eyes. 

Outer anteapical cell of forewing broader distally than basally... .Pandora, 


Outer anteapical cell of forewing of nearly uniform width. Atanua, 

Clypellus broad, scarcely or not at all constricted. Usually broad species, 

color green to brown. Chlorotettix, 

Clypellus narrow, usually distinctly constneted. Usually comparatively 
slender species, often with an angled vertex. Thamnotettxx, 


Forewing with three closed anteapical cells and no appendix.. .Fenesrirelfus, 
Forewmg with two closed anteapical cells and usually a distinct appendix, 

Stirellua, 

Basal segment of hind tarsus with a distinct and deep groove in basal third 

ventrally. Slender, somewhat flattened species. 

Basal segment of hind tarsus without a distinct and deep groove basally. 

Spt'cies not flattened ... 

Forewing without closed anteapical ceils.. Cortona, 

Forewing with one closed anteapical cell. 


Hind wing with four apical cells. Crown produced and angular or sub- 


angular . Baldulut, 

Hind wing with three apical cells. Crown not angular. Agelina, 

Head wider than pronotum... Nesostelea, 

Head narrower than pronotum. Balclutha, 


Sternal sderites of mesothorax greatly enlarged, so that anterior coxa and 
trochanter reach only slightly beyond middle. Pronotum broadest near 
posterior margin. Appendix of forewmg small or absent. 


Sternal solerites of mesothorax not enlarged. Pronotum broadest just be¬ 
hind eyes. Appendix extending around apex of forewing. 

Crown conical; median length over twice that next the eye. Comla, 

Crown not conical, but broad and short; median length not over one and 

one half times that next eye... 

Forewing with less than three closed anteapical cells.. 

Forewing with three closed anteapical cells (PI. XXX, fig. 7)... Jdiotettix, 
First cross vein of forewing absent (PI. XXX, fig. 6). Basal portion of 

forewing coriaceous ........... .Bxolidia, 

First cross vein of forewing present. Wings hyaline. Neohala, 
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(61) Hind wing with three apical cells. Crown distinctly produced anteriorly be¬ 
yond eyes and distinctly longer medially than next eyes. Coeliaiana, p. 397 

Hind wing with four apical cells. Crown produced anteriorly only slightly 

beyond eyes. Chinaia, p. 397 

(5) Anterior femora and tibiae broad and foliaoeous. Oahrita» p. 899 

Anterior femora and tibiae neither broad nor foliaceous. 57 

(66) Tibiae of first two pairs of legs flattened.Teniita, p. 399 

Tibiae of first two pairs of legs not flattened./assus^ p 398 

DESCRIPTIONS OF JASSINE GENERA 
Bythonia, new genus 

(PI. XXVIII, fig. 2: PI. XXXI, fig. 1) 

Intermediate in character between Pachyopsis Uhler and Nionia 
Ball, but differing from both in having the crown more distinctly 
separated from the face and in having the second apical cell of the 
hind wing very narrow. Easily separated from Nionia by the ab¬ 
sence of circular punctures such as occur on the head, thorax, and 
forewings of the species of that genus. 

Crown very short and broad, slightly shorter medially than next 
eyes. Face broad and short, ocelloeular space with a distinct ledge 
above antennal socket, Pronotum broad, lateral margins distinctly 
carinate, surface transversely rugose. Forewing subcoriaceous, ex¬ 
cept extreme tip and appendix, which are membranous. Anteapical 
cells three in number; apical cells four; veins forming outer three 
apical cells practically parallel. Second cross vein joining media 
before base of the middle anteapical cell. Hind wing with second 
apical cell unusually narrow; costal cell distad of hamulus distinct 
and unusually large. 

Type of the genus, Nionia (?) rugosa Osborn, 1923 (p. 32), a 
Bolivian species. No other species which could be referred to this 
genus are known to the writer. 

Nionia Ball 

(PI. XXVni, fig. 3; PI. XXXI. fig. 2) 

Nionh Ball, Proc. Biol. Soc. Wash., vol. 28, p. 166, 1916. 

Correctly placed by Ball as a relative of Tartessns StSl, but even 
more closely related to Thymbris Kirkaldy and EpipsyohidHon Kir- 
kaldy, with which it agrees in having an extremely short, broad, and 
curved crown, a strongly receding face, and no appendix on fore¬ 
wing. It differs from the above genera in being shorter and more 
robust and in having circular pits on the head, thorax, and at least 
the basal portion of the forewings. Not closely related to any 
American genus known to the writer. 
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Robust species, the known American forms all black in color, 
sometimes with apices of forewings reddish-brown. Head wider 
than thorax, eyes small, crown very short in its entire width, but 
usually slightly longer medially than at any other point. No dis¬ 
tinct margin between crown and face. Ocelli distant from the eyes 
about four times their own diameter. Face rounded, clypellus un¬ 
usually broad and tapering apically. Genae broad, lateral margins 
strongly sinuated. Ocellocular area produced into a distinct ledge 
over antennal socket. Pronotum long, but lateral margins very 
short and only weakly carinate. Scutellum small. Forewing cori¬ 
aceous, circular pits arranged in rows along veins, anteapical cells 
three in number, the outer one often open distally. Hind wing with 
apical margin having a U-shaped excavation opposite the third and 
fourth apical cells, this excavation falling on the median line of the 
dorsum when the wing is folded in its normal position. 

Type of the genus, Goniagnatkus palmeri Van Duzee, 1891 (p. 
171), a Nearciic species. The genus is known to be represented in 
South America by Bythoscopm postica Stal, 1860, and Nionia major 
Osborn, N. gagatina Osborn, with its variety brunnea Osborn, and 
V. minor Osborn, 1924. Nionia (?) rugosa Osborn, 1923, has been 
transferred to the genus Bythonia. 

As pointed out by Kirkaldy, 1906 (p. 305 and 345), Tartessus 
Stal and its relatives arc in many respects intermediate in character 
between typical Jassinae and typical Bythoscopinae. Nionia and 
Bythonia arc the American representatives of this group, although 
Bythonia has less apparent affinities with Tartessus than has Nionia. 

Xestocephalics Van Duzee 

(PI. XXVIII, figs. 4, 4A; PI. XXXI. fig. 3) 

Xe$tocephalus Van Duzee, Bull. Buffalo Soc. Nat. Sci., vol. 6, p. 214-215, 1804. 

Related to Acucephalus Germar, with which it agrees in the posi¬ 
tion of the ocelli, the absence of an appendix on the forewing, and 
in having no submarginal vein at the apex of the hind wing. Dif¬ 
fering from Acucephalus in that the head is narrower than the tho¬ 
rax and the outer anteapical cell of the forewing is small and much 
basad of its normal position. Kirkaldy placed Xestocephalus as a 
relative of Phrynoniorphxis Curtis, but the writer believes that it is 
properly placed near Acucephalus, as indicated in the original de¬ 
scription by Van Duzee. 

Crown produced and rounded to the front, niedian length dis¬ 
tinctly greater than length next eyes. Eyes small. Ocelli distant 
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from eyes about one third or one half the distance from eyes to 
apex of head. Face strongly receding, sometimes clypellus and lori 
somewhat flattened. Lateral margins of genae sinuated. Lateral 
margins of pronotum short, slightly diverging posteriorly, and car¬ 
inate. Forewing hyaline; outer anteapical cell slender, usually lying 
along basal one half of central anteapical cell, but sometimes ex¬ 
tending slightly farther distad; first apical cell small. Female pygo- 
fer armed with numerous large setae, ovipositor curved downward 
posteriorly. Male plates and pygofer armed with either spinelike 
or feathery setae or both. 

Type of the genus, Xestocephalus jndicarius Van Duzee, 1894, 
a Nearctic species. The genus appears to be almost cosmopolitan in 
distribution, typical representatives being present on all continents 
of the world except Europe. The entire genus must be carefully 
worked before the specific status of some of the South American 
forms can be determined. Members of the genus recorded from 
South America are: Deltocephalus superbus Provancher, 1890, 
Xestocephalus pulicarius Van Duzee and X. tessellatus Van Duzee, 
1894, X. brunneus Van Duzee, 1907, and Z. irroratus Osborn, 1924. 

Cariancha, new genus 

(PI. XXXI. fig. 4 ) 

Short, broad leaf hoppers resembling Goniagnathus Fieber in gen¬ 
eral form but not closely related to any genus known to the writer. 
Distinguished by the extremely short, broad head with the crown 
rounded to the front, and the forewings without appendices. 

Crown very short, about five times as broad as long. Ocelli dis¬ 
tant from the eyes about three times their own diameter. Face 
short and broad; clypellus unusually narrow; lateral margins of 
genae sinuated below eyes. Pronotum as broad as head, about four 
times as long as crown, surface faintly and irregularly transversely 
striated, lateral margins very short and feebly carinate. Forewing 
tapered to bluntly pointed apex, closed anteapical cells two in num¬ 
ber and of approximately equal size. Pygofer with numerous short, 
stout setae. 

Type of the gems j Cariancha cariboba, n. sp., from Brazil. 

Cariancha cariboba, new species 

General color, shining reddish-brown. Crown pale, with an in¬ 
definite transverse band of brown to fuscous above ocelli; base of 
pronotum and scutellum usually with similarly colored areas. Fore¬ 
wing subhyaline, with small whitish spots in cells near apex. 
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Length of female, 6 mm.; width of pronotum, 2.25 mm. Crown of 
nearly uniform length throughout its width. Forewing with two or 
three extra veins to costal margin opposite outer anteapical cell; 
apex of outer anteapical cell close to costal margin. 

Last ventral segment of female with posterior lateral angles 
rounded, posterior margin with a median V-shaped notch. 

Holotype female and two female paratypes labeled ^^Rio,^^ P. R. 
Uhler collection. No other data. Types in the collection of the 
United States Museum, Cat. No. 51662. 

Brincadorus, new genus 

(PI. XXXI, fig. 6) 

Related to StroggylocephaliLS Flor, which it resembles in general 
form and shape of the broad, short crown, but differing from that 
genus and from Acucephalits Germar in that the forewing has a dis¬ 
tinct and membranous appendix and the hind wing has a distinct 
submarginal vein apically. 

Crown broadly rounded anteriorly, anterior portion and thin an¬ 
terior margin with numerous fine, transverse striae. Ocelli distant 
from eyes about two and one half times their own diameter. Face 
short and relatively flat, clypellus unusually short and broad, lat¬ 
eral margins of genae sinuated below eyes. Pronotum broad, sur¬ 
face of posterior portion with fine transverse striae. Forewing short 
and broad, closed anteapical cells two in number. 

Type of the genus, Brincadorus laticeps, n. sp., from Brazil and 
Bolivia. So far as known, this is the only species belonging to this 
genus. 

Brincadorus laticeps, new species 

General ground color yellowish-white. Crown with an indefinite 
transverse band of reddish-brown; thorax, forewing, except tip, and 
dorsum of abdomen washed with the same color. 

Length of male, 5.75-6 mm. A broad, flat species. Clypellus 
swollen, distinctly curved in profile. Posterior margin of pronotum 
shallowly and angularly excavated; scutellum large. 

Male valve large, apex bluntly rounded or subtruncate. Plates 
extending upward and backward around the posterior ventral angle 
of the pygofer and tapering to sharp, spinelike apices which con¬ 
verge behind the pygofer. Aedeagus visible, extending downward 
and backward from near the apex of the valve. 

Holotype male and 1 male paratype, Chapada, Brazil, January, 
C. F. Baker collection. Also 1 male paratype labeled Rurrenabaque, 
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Beni, Bolivia, W. M. Mann, December, 1921, Mulford Biological 
Exploration, 1921-’22. Types in the collection of the United States 
National Museum, Cat. No. 51663. 

CerrUlus, new genus 

(PI. XXXI. fig. 6) 

Related to Hecalus Stal by the flat crown with a thin margin, but 
differing from that genus in having the head, pronotum, and scu- 
tellum finely rugose rather than granulose and in having the ocelli 
about half way between the eyes and the apex of the head rather 
than next the eyes. No obvious sexual dimorphism. 

Crown over twice as long medially as next the eyes, apex sub- 
angular. Lateral margins of genae sinuated. Pronotum short and 
broad, lateral margins carinate and slightly diverging posteriorly, 
posterior margin broadly, shallowly, and angularly excavated. Fore¬ 
wing short, but exceeding abdomen, appendix distinct, closed an- 
teapical cells two in number. 

Type of the genus, Hecalus notatus Osborn, 1923 (p. 27), known 
to occur in Brazil and Bolivia. This is the only species at present 
included in the genus. 

Arrugada, new genus 

(PI. pCVni, fig. 6; PI. XXXI, fig. 7) 

Apparently related to Huleria Ball by the venation and angulate 
head, but differing from that genus in the character of the head and 
anterior half of the pronotum, which are coarsely and irregularly 
rugose, and in having the numerous setae on the ventral surface of 
the basal segment of the hind tarsus not arranged in the normal two 
rows but distributed over most of the ventral surface. 

Crown about twice as long medially as next the eyes, apex slightly 
turned upward; margin between crown and front distinctly carinate 
or subfoliaceous. Ocelli distant from the eyes about three times 
their own diameter. Lateral margins of genae incised below the 
eyes, below incision broadly rounded to apex of clypellus; genae 
comparatively broad next clypellus. Antennae mounted on a short 
tubercle which resembles a basal antennal segment. Pronotum 
large, lateral margins unusually long and distinctly carinate, disk 
and posterior half faintly, transversely rugose. Forewing subcori- 
aceous, long and comparatively slender, with a distinct appendix 
and normally with two closed anteapical and four apical cells. 
Venation of hind wing normal. 
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Type of the genus, Huleria rugosa Osborn, 1924 (p. 404), a Bo¬ 
livian species. The genus will also.include Huleria affinis Osborn, 
1924, from the same region. 

Luheria Osborn 

(PI. XXVIII, fig. 9; PI. XXXI. fig. 8) 

Luheria Osborn, Ann. Cam. Mus., vol. 15, no. 1, p. 81, 1928. 

Resembling Selenocephalus Germar in the shape of the short, 
broad crown, but differing from that genus in having the outer 
anteapical cell of forewing roughlj' triangular and the central an- 
teapical cell constricted near distal end. In the opinion of the writer 
this genus is not closely related to Huleria Ball, near which it was 
placed by Osborn, since Huleria has an elongate and subfoliaceous 
crown, the ocelli are distant from the eyes, and the anteapical cells 
of the forcwing are slender and parallel-sided. 

Crown but little longer medially than next the eyes, anterior mar¬ 
gin broadly and evenly rounded, with a few faint transverse striae. 
Ocelli distant from eyes slightly more than twice their own diameter. 
Face broad, clypellus constricted near base, lateral margins of genae 
evenly curved except for a faint sinuation below each eye. Pro- 
notum broad and nearly flat, lateral margins faintly carinate. Fore¬ 
wing broad, scarcely tapered distally, lacking a distinct appendix, 
claval veins connected by one or two cross veins, apical cells very 
short. 

Type of the genus, Luheria constricta Osborn, 1923, described 
from Brazilian specimens and now known to occur also in northern 
Argentina. No other species belonging to the genus are known to 
the writer. 

Egenus, new genus 

(PI. XXVIII, fin. «i PI. XXXI, fig 10) 

Most closely related to Parabolocratus Fieber, with which it 
agrees in having two elongate anteapical cells in the forewing, but 
differing from that genus in that the forewing is acuminate and the 
front is swollen. Differing from Dorycephalus Kuschakewitch, with 
which it agrees in the form of the forewing, in having the crown 
much shorter and the margin not foliaceous, and in the structure of 
the pronotum. 

Crown produced and broadly rounded anteriorly, the anterior 
margin thin and turned upward, leaving a semicircular concave area 
anterior to the ocelli. Ocelli about one and one half times their 
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diameter from the eyes. Clypeus strongly convexly rounded between 
antennae when seen in profile. Pronotum short, lateral margins 
short and carinate, carina curved slightly upward posteriorly in 
lateral view. Forewing long, appendix absent, apical and anteapical 
cells slender. Ovipositor sheath not extending beyond the short 
pygofer. 

Type of the genus, Egenus amminatus, n. sp., from Argentina. 
This is the only species included in the genus at present. 

Egenus acuminatus, new species 

A large, pale-yellow species without definite markings but prob¬ 
ably green in life, as are most species of Parabolocratus. 

Length of female, 8.5 mm. Crown slightly wider than long, me¬ 
dian length over twice that next the eye and equal to median length 
of pronotum. Pronotum broad, but slightly narrower than head, 
posterior portion with shallow transverse rugae. Costal margin of 
forewing but slightly curved; forewing tapered beyond clavus about 
equally from each margin. 

Last ventral segment of female distinctly longer than preceding 
segment, posterior margin with a faintly incised median lobe, lateral 
angles rounded. Pygofer short, but extending slightly beyond ovi¬ 
positor sheath. 

Hsolotype female from Loreto, Prov. Missiones, Argentina, Dec. 
14, 1931, A. A. Ogloblin. Type in collection of the LTnited States 
National Museum, Cat. No. 51664. 

Spangbergiella Signoret 

(PI. XXVIII, fig. 7; PI. XXXII, figs. 1. lA) 

Spangbergiella Signoret, Ann. Ent. Soc. France, f>er. 5, vol. 9, pp. 278'274, 1879. 

Bergtdla Baker, Can. Ent., vol., 29, pp. 157-168, 1897. (New synonymy.) 

Elongate, somewhat flattened leaf hoppers; the crown distinctly 
produced medially and the margin always foliaceous in the females 
and frequently so in the males; the pronotum broad and short, with 
lateral margins long and distinctly carinate. 

Crown extremely variable in length, always twice, usually several 
times as long medially^ as next eyes; margin of crown varying from 
foliaceous to bluntly rounded; disk of crown usually flat or slightly 
convex. Ocelli on narrow margin of crown, next to or near eyes. 
Pronotum with lateral margins nearly straight, either nearly parallel 
or slightly diverging posteriorly from eyes. Porewing long and 
rather slender, appendix very narrow, usually not distinctly mem- 
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branous; claval veins usually one, but occasionally two, in number; 
first cross vein rarely present and then very short; usually entirely 
absent and the media joining cubitus for a short distance; one ante- 
apical cell present, the base of this pointed. Ovipositor sheath ex¬ 
tending beyond pygofer. 

Type of the genus, Glossocratus vulneratus Uhler, 1877 (p. 464), 
a North American species. The genus occurs only in America so far 
as known. South American species referred to the genus include 
Spangbergiella lacerdae Signoret, 1879, Hecalus lynchii Berg, 1879, 
Spangbergiella punctato-guttata Berg and S. felix Berg, 1884, and 
Parabolocratus urugmyensis Berg, 1884. The writer has been un¬ 
able to examine either types or authentically determined specimens 
of P. urugmyensis Berg, upon which Baker based his genus Berg- 
iella, but finds nothing in either Berg’s or Baker’s characterizations 
which would seem to justify separating Bergiella from Spangberg¬ 
iella. The status of lynchii is in doubt, having been placed as a 
synonym of vulnerata Uhler by Signoret, 1880, Berg, 1884, and Ball, 
1899; however, since Signoret’s figures of S. lacerdae, August, 1879, 
from Bahia, Brazil, scarcely agree with vvXnerata Uhler, it seems 
more probable that lacerdae Signoret is a distinct species and has as 
a synonym lynchii Berg, December, 1879. 

Lawson, 1932 (p. 116), has characterized Spangbergiella as hav¬ 
ing “. . . inner branch of first sector (of forewing) forking well 

cephalad on disc of corium, radius three-branched resulting in five 
apical cells . . .,” an interpretation of the venation which the 
writer believes unwarranted, since specimens are occasionally found 
in which the venation at the base is of the normal type except that 
the cross vein is extremely short. The writer’s interpretation of the 
venation is given in the description of the genus. 

Bonamus, new genus 

(PI. XXIX, fic. 4 ; PL XXXI, 6g. 9) 

Related to Spangbergiella Signoret, but with crown margin never 
foliaceous and forewing with a distinct appendix and two anteapical 
cells. 

Crown nearly flat, distinctly longer medially than next the eyes, 
not angled anteriorly, anterior margin not thin or foliaceous. Face 
rather fiat, lateral margins of genae strongly sinuated below eyes. 
Pronotum short, lateral margins short and only weakly carinate. 
Forewing long and slender, anteapical cells lying about parallel to 
olaval suture, the outer cell shorter than the central one. Ovipositor 
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sheath long, extending beyond slender pygofer for about one third 
its total length. Genital segments of both sexes with numerous 
large setae. 

Type of the genus, Bonamus lineatiLS, n. sp., from Argentina. A 
second species, from the same locality and apparently undescribed, 
will also be included in the genus. 

Bonamm lineatus, new species 

A pale blue-green to yellowish-white species with narrow dor¬ 
sal, longitudinal lines of orange-red. Crown usually whitish, some¬ 
times suffused with blue-green, with three •parallel stripes, one next 
each eye and one in the middle, these continued across pronotum and 
scutellum. Pronotum with an additional pair of stripes, one behind 
each eye, these continued across middle of clavus of each forewing 
and meeting on commissural line. Forewing subhyaline, suffused 
with blue-green to yellowish-white, marked with orange-red along 
commissural line, across middle of clavus, along outer margin of 
claval suture, and in cells of corium basad of apical cross veins, 
these markings less distinct than the dorsal ones. 

Length, 5-6 mm. Crown as long as basal width, median length 
over twice that next eye and equal to median length of pronotum. 
Pronotum slightly narrower than head, posterior margin broadly 
and shallowly excavate^. General form, slender. 

Male valve elongate and triangular, plates together somewhat 
spoon-shaped, ventral surfaces covered with long setae. Last ven¬ 
tral segment of female long, median portion broadly notched about 
half way to base of segment, with a blunt toothlike projection at 
base of notch. Pygofer and distal third of ovipositor sheath with 
numerous long setae. 

Holotype male, allotype female, and 3 male and 10 female para- 
types from Loreto, Prov. Missiones, Argentine, collected by A. A. 
Ogloblin in 1931, the holotype on December 6, the allotype on De¬ 
cember 1, and the paratypes on various dates from November 27 to 
December 14. Types in collection of the United States National 
Museum, Cat. No. 51665. 

* Bolarga, new genus 

(PI. XXVm, fig. 8; PI. XXXII, fig. 2) 

Resembling Laevicephalus De Long in general appearance, but 
apparently not closely related to the Deltocephalus group. Similar 
to Osbomellus Ball in the shape of the anteapical cells of the fore¬ 
wing, but lacking the reflexed veinlets to the costal margin. 
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Crown produced and subangular, disk with two broad, shallow, 
transverse furrows, one between the eyes and the other just in front 
of the ocelli. Margin between crown and face subcarinate. Ocelli 
near eyes. Face comparatively flat; genae broad and lateral mar¬ 
gins broadly notched below the eyes. Pronotum short, lateral mar¬ 
gins not carinate. Forewing with a distinct appendix, second cross 
vein absent, outer anteapical cell broader distally, central anteapical 
cell strongly constricted near apex, fourth apical cell unusually 
small, costal area with a cross vein to costal margin at each end of 
outer anteapical cell. Pygofer with numerous stout setae which are 
arranged in rather definite groups. 

Type of the genus, Parabolocratus bolivianus Osborn, 1923 (p. 
32), from Bolivia. An apparently undescribed species from nothern 
Argentina also belongs here. The writer considers bolivianus variety 
pallida Osborn, 1923, unworthy of varietal rank and places it as a 
synonym of bolivianus. (New synonymy.) 

Bolarga is not closely related to Parabolocratus, where its type 
s])ecies was placed by Osborn, and is easily separated from that 
genus by the shai)e of tlie cells of the forewing. 

Scaphytopim Ball 

(PI. XXIX, fig 1; PI, XXXII, figs. 3, 3A, 3B) 

Scaphytojnm Ball, Can Ent., vol. 63, p. 218, 1931. 

Easily separated from other genera of the Jassinae by the flat 
crown, broad genae which extend up behind the eyes and are visible 
from above, and the reflexed veinlets in the costal area. 

Crown produced and angled, disk flat; margin between crowm and 
face distinct, often carinate. Ocelli near eyes. Front very narrow 
and elongate, distinctly constricted just beyond base of clypellus. 
Genae broad, lateral margins not sinuated. Pronotum short, slightly 
wider than head; lateral margins short, diverging posteriorly and 
subcarinate. Forewdng with a distinct appendix, numerous reflexed 
veinlets to the costal margin opposite outer anteapical and outer 
discal cells, and usually three, but sometimes only two, closed ante¬ 
apical cells. 

Type of the genus, Platymetopius elegans Van Duzec, 1890 (p. 
94), a Nearctic species. The genus is known to occur only in the 
Nearctic and Neotropical regions. In addition to the species re¬ 
ferred to Scaphytopius by Ball, 1932 (p. 252), the genus as above 
defined will include the species placed in Deltopinus Ball (type, 
Platymetopius nigriviridis Ball, 1909), Cloanthus Ball (type, Platy- 
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metopius angustatus Osborn, \9QS),Platymoideu8 Ball (type, Platy- 
metopius trilineatw Ball, 1916), Nasutoideus Ball (type, Playtme- 
topitis namtus Van Duzee, 1907), and Convelinus Ball (type, Platy- 
metopius nigricollis Ball, 1916), those groups being here considered 
as subgenera of Scaphytopius. In making a phylogenetic arrange¬ 
ment of the species the writer has found these segregates very useful, 
but is of the opinion that the differences in markings and the sexual 
dimorphism exhibited by certain groups are an insufficient basis for 
the establishment of genera. These groups are separated in a key 
by Ball, 1931 (p.217). 

Species of Scaphytopius recorded from South America are: Jas- 
sus (Deltocephalus) marginelineatus Stal, 1858; Jassus {Delto- 
cephalus) anticus Stal, 1860; Platymetopius loricatus Van Duzee, 
1894; Platymetopius fuliginosus Osborn and P, sulphureus Osborn, 
1923; and Scaphytopius bolivianus (new name for Platymetopius 
lineolatus Osborn, 1923, not Platymetopius lineolatus Motschulsky, 
1859). 

Scaphoidvla Osborn 

(PI. XXIX, fig. 8; PI. XXXII, fig. 4) 

Scaphoidtda Osborn, Ann. Cam. Mus., vol. 15, no. 1, p. 41, 1923. 

Related to Scaphoideus Uhler by the shape of the outer anteapical 
cell of the forewing, but with the crown margin more rounded, the 
reflexed veinlets to costal margin of forewing much broadened and 
not situated anterior to base of outer anteapical cell, and with the 
large setae near the tip of the pygofer not arranged in groups as is 
typical of Scaphoideus. 

Crown about twice as long medially as next the eye, apex bluntly 
angled, disk convex, margin between crown and face rounded. Head 
about as wide as pronotum. Ocelli comparatively large and situated 
next the eyes. Lateral margins of genae sinuately curved, genae 
very narrow next clypeus. Pronotum longer than vertex, lateral 
margins short and faintly carinate, posterior margin broadly and 
shallowly excavated between basal angles of scutellum. Forewing 
slender, with a distinct appendix and two closed anteapical cells, 
the outer about hall as long as the second and not lying parallel to 
costal margin, the second narrowed apically. Antenna about half as 
long as forewing. 

Type of the genus, Scaphoidvla dngvlata Osborn, 1923, a Neo¬ 
tropical species. Three closely related species from Central America 
and northern South America are also referred to this genus. 
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Osbornellus Ball 

(PI. XXXII, fig. 6) 

Osbomelltis Ball, Jl. Wash. Acad. Sci., vol. 22, no. 1, p. 17, 1932. 

Closely related to Scaphoidula Osborn by the refiexcd veinlets to 
the costal margin and the shorter outer anteapical cell of the fore¬ 
wing, but differing from that genus in that the outer anteapical cell 
of the forewing lies nearly parallel to the costal margin and the re¬ 
flexed veinlets to the costal margin are not broadened. 

Head and thorax as in Scaphoidula; head often slightly narrower 
than pronotum. Second anteapical cell of forewing not narrowed 
apically, costal area occasionally with a reflexed veinlet anterior to 
base of outer anteapical cell. 

Type of the genus, Scaphoideus auronitens Provancher, 1889 (p. 
277), a Nearctic species. South American species belonging to the 
genus are Scaphoideus hyalinm Osborn, S. affinis Osborn, S. jvlvom- 
aculatus Osborn, and S. mexicanus Osborn. Ball, 1932, placed mm- 
canus Osborn as a doubtful synonym of Portanus stigmosus (Uhler), 
but the cotype of mexicanus in the United States National Museum 
collection is an Osbornellus closely related to consors Uhler. A 
specimen identical specifically with this cotype was sent to Mr. J. N. 
Knull, curator of insects at Ohio State University, who kindly com¬ 
pared it with the three cotypes in the collection there and reported it 
to be the same. It appears, therefore, that mexicanus is properly 
placed in the genus Osbornellus. 

Garapita, new genus 

(PI. XXIX, fig 7; PI. XXXII, fig. 7) 

Related to Scaphoidula Osborn and Osbornellus Ball in having a 
shorter outer anteapical cell and reflexed veinlets in the costal area 
of the forewing, but differing from those genera in that the outer 
anteapical cell is even smaller, the crown is shorter and less angled, 
and the head is distinctly wider than the pronotum. 

Crown relatively flat, margin between crown and face rounded, 
median length about twice that next the eyes. Ocelli near eyes. 
Clypellus unusually broad and convex; genae narrow, lateral mar¬ 
gins sinuated below the eyes. Lateral margins of pronotum short, 
not distinctly carinate. Forewing long and slender, appendix dis¬ 
tinct, closed anteapical cells two in number, the outer petiolate and 
distinctly less than half as long as the central cell, the latter not so 
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narrow distally as in Scaphoidula, reflexed veinlets to costal margin 
usually three in number and situated in vicinity of outer anteapical 
cell. Pygofer with numerous stout setae. 

Type of the genus, Garapita garbosa, n. sp., from northern Argen¬ 
tina. A closely related species from the same locality also belongs 
here. 

Garapita garbosa, new species 

Body below yellow except for fuscous marks on abdomen; above 
black with longitudinal stripes of yellow. Crown marked with yel¬ 
low as follows: Narrow anterior margin, three small spots on disk 
marking corners of a triangle with the apex anterior, and a dash 
near each ocellus, all these spots frequently minute or absent in the 
male, and a small, triangular basal area which is the beginning of a 
broad median stripe across pronotum and scutellum. Forewing 
black to fuscous except for narrow yellow marks along commissural 
line, claval veins, claval suture, and media, and the hyaline costal 
area and inner apical cell, the hyaline costal area being opposite the 
anteapical cells and interrupted by the black veinlets to costal mar¬ 
gin. 

Length, 4.25-5 mm. Crown bluntly angled in female, less pro¬ 
duced in male. Pronotum longer than crown, posterior margin 
broadly and shallowly concave. Forewing broad apically, apical 
cells unusually large. * 

Male valve small and triangular, plates slender and elongate, 
tapering rather gradually to the somewhat acuminate tips. Last 
ventral segment of female much longer than preceding segment, 
posterior margin truncate or slightly produced medially, subcarinate 
medially on posterior third. 

Holotype male, allotype female, and 4 male and 6 female para- 
types from Loreto, Prov. Missiones, Argentina, collected in 1931 by 
A. A. Ogloblin. The holotype was taken on December 10, the allo¬ 
type on December 14, and the paratypes on various dates from No¬ 
vember 29 to December 18. Types in the collection of the United 
States National Museum, Cat. No. 51666. 

, Portanus Ball 

(PI. XXXIL fig. 8) 

Portanw Ball, Jour. Wa^. Acad. Sol, vol. 22, no. 1, p. 18, 1982. 

Resembling Oabomellxu Ball in j^eral form, but differing in that 
the ocelli are larger and distant from the eyes, the antennae are 
longN', and the two uiteapical cells of the forewing are of nearly 
equal sise. 
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Crown about twice as long medially as next the eye, apex rounded, 
not angled as in Osbornellus. Margin between crown and face 
rounded. Ocelli unusually large, situated on anterior margin of 
crown at about midpoint between eyes and apex of head. Antenna 
as long as or longer than wings, basal segments large; antennal 
socket unusually deep. Forewing with two closed anteapical cells 
which are nearly parallel-sided and of about equal length, veinlets 
to costal margin not refiexed; a distinct appendix absent, and with 
the veins usually intermittently marked with white. 

Type of the genus, Scaphoideus stigmasm Uhler, 1895 (p. 77), a 
West Indian species. South American species referable to the genus 
are Scaphoidetis bolitnensis Baker (S. bicolor Osborn, 1923, nec S. 
bicolor Ball, 1909), S. hasemani Baker (S. punctulatus Osborn, 1923, 
nec S. punctvlatus Melichar, 1903), and S. longicomis Osborn. 

Sanctanus Ball 

(PI. XXIX, fig. 2; PI. XXXII, fig. 6) 

Samctanus Ball, Jour. Wash. Acad. Sci., vol. 22, no. 1, p. 10, 1082. 

Related to Amplicephalm DeLong by the structure of the head, 
but differing from that genus in that the second cross vein of the 
forewing is always present, the second anteapical cell is always con¬ 
stricted and divided, and there is usually a slightly reflexed vein to 
the costal margin from near the base of the outer anteapical cell. 

Crown relatively flat, anterior margin usually produced and 
angled medially, sometimes only slightly longer medially than next 
eyes, median length nearly equal to or less than median length of 
pronotum. Ocelli near eyes. Front relatively slender; lateral mar¬ 
gins of genae sinuated below eyes. Lateral margins of pronotum 
very short. Forewing relatively large, frequently with extra short 
veins in clavus and anteapical cells; appendix distinct, reaching to 
apex of forewing. Pygofer with numerous large setae, sometimes ar¬ 
ranged in rather indefinite groups, never in compact groups as in 
Scaphoideus Uhler. 

Type of tiie genus, Jassus sanctus Say, 1831 (p. 307), a Nearctic 
species. Representatives of the genus known to occur in South 
America are Scaphoideus fasdatus Osborn, 1900, Jassus {Delta- 
cephalus) omatipenms St&l, 1858, and Jassus {Deltocephalus) lepi- 
dellus St&l, 1860. 

Agudus, new genus 

(PI. XXIX, fit. B; PI. XXXII, «(. B) 

Resembling Platymetopius Burmeister {smsus strictus) in that 
the crown is long and angled, but more closely related to certain 
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species now referred to Sanctarm Ball in the characters of the ve¬ 
nation. Differing from Platymetophis and Sanctamis in having the 
crown distinctly longer than pronotum and flat on the disk. 

Crown produced and angled, anterior margin not carinate except 
near apex. Face convex, clypellus unusually broad, lateral margins 
very short. Forewing long and slender, tip curved away from abdo¬ 
men, appendix small; inner margin of forewing tapering to apex 
more sharply than outer margin, closed anteapical cells normally 
three in number, the central one much larger than either the inner 
or the outer. Pygofer of both sexes armed with numerous long setae. 

Type of the genus, Agudus typicus, n. sp., from Argentina. Four 
other species, represented by specimens from northern Argentina and 
Paraguay, also belong to this genus. One of these species is un¬ 
doubtedly Platymetopius longiceps Berg, 1879, as the specimens fit 
his description exactly except that they are not “densissime punctu- 
latus” and do not have the face “distincte punctato,” but are finely 
granulose. 

Agudus typicus, new species 

General ground color pale yellowish-white. Crown washed with 
smoky-brown except for a narrow median line from apex to median 
suture, and irregular lines on crown margin anterior to ocelli; the 
pale lines margined with fuscous, especially at apex of crown and 
outer margins of parallel basal stripes. Face washed with brownish- 
fuscous except for a narrow and frequently interrupted median line, 
six or seven narrow transverse lines which do not reach median line, 
and a broad stripe just below crown margin. Pronotum with seven 
faint brown longitudinal stripes, deflsxed lateral margins marked 
with contrasting fuscous-brown and yellow. Scutellum unevenly 
washed with yellowish-brown. Forewing with costal margin on 
basal half bright yellowish-white, remainder subhyaline; veins pale, 
faintly margined with fuscous; cells faintly embrowned, with four 
fuscous spots, one on clavus near claval suture, one at base of inner 
discal cell, one at base of central anteapical, and one along inner 
margin of inner anteapical cell. 

Length of female, .5.25 mm. Ratio of median length of crown to 
median length of pronotum, 2^ to ; ratio of length of crown to 
shortest interocular space, 2% to 1^^. Lateral margins of crown 
nearly straight, curved slightly at apex. 

Last ventral segment of female with a longitudinal median carina, 
posterior margin broadly, concavely excavated. 
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Holotype female and 2 female paratypes from Loreto, Prov. Mis- 
siones, Argentina, collected in 1931 by A. A. Ogloblin, the holotype 
on December 1, the paratypes on December 6. Types in the collec¬ 
tion of the United States National Museum, Cat. No. 51667. 

Deltocephalus Burmeister 

Ddtocephalua Bumieiater, Genera Ins., vol. 1, pi. 14, 1838. 

Small, frequently short leaf hoppers, grass-feeding so far as 
known. Forewing usually with three anteapical cells. 

Crown produced and frequently angled, frequently flat and with 
a distinct margin anteriorly, but never separated from the face by a 
Carina. Ocelli next eyes. Lateral margins of genae sinuatcd. Fore¬ 
wing either long or short. 

Type of the genus, Cicada pidicaria Fallen, 1826 (p. 34), a Pale- 
arctic species now known to occur in the Nearctic region also. The 
genus as here defined is world wide in distribution and contains a 
great diversity of forms, many groups of which have been segre¬ 
gated as subgcncra. The South American species are too numerous 
to review here. 

The typical forms of the genus may be separated from the other 
two South American subgenera by the following key: 

1. Grown distinctly angled. Species unusually long and slender. Haldorw» 

Crown produced but not distinctly angled. Species not unusually slender.... 2 

2. (1) Width of crown greatly exceeding median length. Large species.. .Amplieephaliut, 

Width of crown about etiual to median length. Smaller spwies.Deltocephalus, 

Deltocephalus subgenus Amplicephalus De Long 

Deltocephalus subgenus Amplicephalus De Long, Ohio State University Studies, vol. 2, 
p. 83, 1926. 

The characters for the separation of this subgenus are indicated in 
the key. 

Type of the subgenus, Deltocephalus osbomi Van Duzee, 1892c (p. 
304), a North American species. 

Deltocephalus subgenus Haldorus, new subgenus 

Differing from the typical Deltocephalus in being more elongate, 
slender, with a flat crown and pointed head. Forewing with central 
anteapical cell nearly always constricted and divided. 

Type of the subgenus, Thamnotettix venatus Osborn, 1924, a 
South American species. The subgenus will also include about 
twenty-five closely related South American species, most of them 
apparently undescribed. 
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Cumora, new genus 
(PI. xxxin, fig. 1) 

Related to the DeUocephalus group, with which it agrees in ve¬ 
nation, but differs in having the crown more angular and turned up¬ 
ward apically. 

Crown about twice as long medially as next the eyes, anterior 
margin not carinate, but crown distinctly separated from face. Ocelli 
next eyes. Face relatively flat, lateral margins of genae broadly 
sinuated. Head slightly narrower than prohotum. Pronotum short, 
lateral margins not carinate. Forewing long and slender, appendix 
distinct, central anteapical cell constricted and divided. 

Type of the genus, Cumora angvlata, n. sp., from northern Argen¬ 
tina. A second species from the same locality is also referred to 
this genus. 

Cumora angulata, new species 

Face fuscous with numerous pale areas. Ground color of dorsal 
regions tawny. Anterior margin of crown with four small fuscous 
spots, pronotum with four longitudinal reddish stripes, and veins 
of forewing milky-white. 

Length, 5 mm. Clavus with veins usually coimected. 

Male valve comparatively large; plates small and tapered to blunt 
tips. Last ventral segipent of female short, with a single median 
tooth on posterior margin. 

Holotype male, allotype female, and 4 female paratypes from 
Loreto, Prov. Missiones, Argentina, collected in 1931 by A. A. Oglo- 
blin, the holotype on December 10, the allotype on November 27, 
and the paratypes on various dates from December 1 to December 
18. Types in the collection of the United States National Museum, 
Cat. No. 51668. 

Kanorba, new genus 

(PL xxnc, fic. 6; FI. XXXJU, fig. 1) 

Resembling Scaphoideua Uhler in general appearance, but with 
disk of crown concavely excavated, outer anteaiacal cell of forewing 
divided into several small cells, and with reflexed veinlets to costal 
margin opposite outer discal cell of forewing. 

Crown produced and angled, margin between crown and face dis¬ 
tinct but not carinate. Ocelli near the eyes. Face broad and com¬ 
paratively flat; clypellus broad distally, constricted just beyond 
base; genae broad, lateral margins slightly sinuated. Pronotum 
short, lateral margins not carinate. Forewing broad, subtruncate 
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spically, appendix distinct, claval veins connected by a cross vein, 
second cross vein present, costal area with two reflexed veinlets to 
costal margin opposite outer anteapical cell and three or four oppo¬ 
site the outer discal cell. Pygofer with numerous stout setae. 

Type of the genus, Kanorba reflexa, n. sp. No other species are 
referred to the genus. 

Kanorba reflexa, new species 

General ground color creamy-white. Face washed with pale 
brown. Crown with an irregular brown area on the disk with ex¬ 
tensions to the anterior margin next the ocelli and median line. 
Pronotum with four broad, indefinite, longitudinal brown stripes; 
scutellum with brown areas basally. Forewing subhyaline brown 
with numerous hyaline areas; tip and reflexed veinlets to costal mar¬ 
gin fuscous. 

Length, 5-5.25 mm. Crown with apex slightly turned upward, 
other structures as given for the genus. 

Male valve short and triangular. Plates together broad basally 
and tapered to pointed tips, the two plates not touching at any point 
along median line. Last ventral segment of female with a faint 
median notch on truncate posterior margin. 

Holotype male, allotype female, and 1 female paratype from Co¬ 
rumba, Brazil, C. F. Baker collecticm, the holotype and allotype 
labeled “March” and the paratype “May.” Types in the collection 
of the United States National Museum, Cat. No. 51669. 

Caphodm, new genus 

(PI. XXIX, fig. 8; PI. XXXin, fig. 4) 

Resembling Osbomellus Ball in general habitus, and related to 
that genus in the structure of the head, but allied to Phlepsius Fieber 
by the presence of ramose lines and false veins in the forewings. 
Differing from Osbomellus by the presence of the false veins and 
from PMepsius by the shape of the anteapical cells. 

Crown produced and angled as in Scaphoidvla Osborn, the margin 
between the crown and face distinct but not angled. Ocelli near 
eyes. Face and pronotum as in Scaphoidula. Forewing with a dis¬ 
tinct appendix, outer anteapical cell broader distally and with a 
refiexed veinlet to costal margin from each end, central anteapical 
cell narrowed medially. Second cross vein usually absent, ramose 
lines and false veins restricted to area between radius and cubitus. 
Pygofer with numerous large setae. 
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Type of the genus, Caphodm maculatus^ n. sp. The genus will 
also contain Scaphoidem obliquus Osborn, 1923, from Brazil. 

Caphodus maculatm, new species 

Closely related to obliquus Osborn, differing in being slightly 
smaller, having a less flattened crown, shorter and more tapered 
male plates, and with the posterior margin of the last ventral seg¬ 
ment of the female excavated instead of produced. 

General ground color yellowish-white. Crown with four small 
fuscous spots on anterior margin and a pair of large orange-red spots 
on the disk. Face fuscous, interrupted on clypeus with numerous 
short, transverse, pale marks. Pronotum with a pair of orange-red 
spots basally and four faint orange spots on disk, the latter some¬ 
what elongate and resembling traces of longitudinal vittae. Scutel- 
lum with indefinite orange marks basally. Forewing with a distinct 
fuscous spot on clavus next claval suture, smoky brown coloration 
on most of clavus except three opalescent dashes next commissural 
line, a fuscous spot on corium between media and cubitus anterior 
to base of central anteapical cell, and another fuscous area at apex 
of central anteapical cell following outer apical vein to wing margin. 
Veins and false veins mostly brown to fuscous, the two reflexed vein- 
lets to costal margin black. 

Length, 5.25-5.75 mm. Structurally this species is identical with 
obliquus except for the proportionally smaller size. 

Male valve broad basally, triangular in shape. Plates broad bas¬ 
ally, but tapering gradually to p>ointed tips, margins with a row of 
large setae and above these a row of fine hairlike setae. Last ven¬ 
tral segment of female long, with a median carina which ends in a 
blunt median tooth on posterior margin; posterior margin broadly 
excavated and with a caudal projection at each side which curves 
slightly toward the median line. 

Kolotype male, allotype female, and 10 male and 2 female para- 
types from Loreto, Prov. Missiones, Argentina, collected in 1931 by 
A. A. Ogloblin, the type on December 18, the allotype on December 
8, and the paratypes on various dates from November 25 to Decem¬ 
ber 18. Types in the collection of the United States National Mu¬ 
seum, Cat. No. 51670. 

Phlepsius Fieber 

Phlepeitu Fiebcr, Verb. Zodl.-Bot. Ges. Wien, vol. 10, p. 508, 1806. 

Relatively large, frequently robust species, with numerous ramose 
lines and false veins in the forewings. Color usually some shade of 
brown or near brown. 
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Crown of varying lengths and shapes, either margined or rounded 
to the front. Face usually broad, lateral margins of genae sinuated. 
Lateral margins of pronotum not at all or only feebly carinate. 
Forewing broad, appendix distinct, closed anteapical cells either two 
or three in number. Costal area frequently with reflexed veinlets to 
costal margin in South American species. 

Type of the genus, Jassus intricatus Hjerrich-Schaeffer, 1838, a 
Palearctic species. South American species referred to the genus 
include Phlepsius lacerdae Signoret, 1879; Phlepsius gracilis Osborn, 
hasemani Osborn, sarancnsis Osborn, sparsm Osborn, loricatus Os¬ 
born, (innulatus Osborn, clypeatus Osborn, and signatm Osborn, 
1923; and Eutettix punctatus Osborn, 1923. 

The genus as here defined contains a great diversity of forms, 
and careful study of all of the species of the group is needed to de¬ 
cide the status of the following segregates which have been estab¬ 
lished in the North American fauna and are at present considered 
as subgenera: Paraphlepsius Baker, type Paraphlepsius ramostts 
Baker, 1897; lowanus Ball, type Phlepsius (lowaniLs) handlirschi 
Ball, 1918; Texananus Ball, type Phlepsius (Texauanus) mexicanus 
Ball, 1918; Dixianus Ball, type Phlepsius utahnus Ball, 1909; Zion- 
inus Ball, type Phlepsius extremus Ball, 1901; and Pendarus Ball, 
type Phlepsius slossoni Ball, 1905. 

Barojna, new genus 

(PI. XXXIII, figs. f,. r>A) 

Resembling Idiotettix Osborn in the shape of the short, broad head 
and elongate form, but differing from that genus in having no ledge 
above the antennal socket, and in the small size of the appendix of 
the forewing. More closely related to Phlepsius Fieber, with which 
it agrees in having numerous ramose lines and incomplete cross veins 
in the forewing, but differing from Phlepsius by the extremely short, 
broad head. Differing from Remadosus Osborn and Ball in the 
shape of the facial sclerites and in the structure of the forewing. 

Head broader than pronotum; crown about seven times as broad 
as long, broadly curved anteriorly, of uniform length and rounded to 
the face. Ocelli large, distant from the eyes about three times their 
own diameter. Face nearly flat, front strongly constricted at base 
of clypellus; genae broad, lateral margins broadly rounded from be¬ 
low eyes. Pronotum broad and rather short, disk faintly, trans¬ 
versely striated, lateral margins short and faintly carinate. Scutel- 
lum unusually large. Forewing long, venation irregular, but with 
three closed anteapical cells and several extra cross veins to costal 



378 


The Univebsity Scibncb BtjLUJnN 


margin; appendix distinct, but not extending around apex of wing 
as in Idiotettix. Pygofer short and broad, without large setae. 

Type of the genus, Baroma reticulata, n. sp., from northern Argen¬ 
tina. This is the only species belonpng to the genus known to the 
writer. 

Baroma reticulata, new species 

General groimd color pale yellowish-white, often with a bluish- 
green tint. Anterior and middle pairs of legs, front, and entire dor¬ 
sal surface mottled with brown, deepened to fuscous on apex of fore¬ 
wing; head less heavily marked with brown. 

Length, 7.75 mm.; width of head, 2.3 mm. Pronotum evenly con¬ 
vex, without depressed areas. Inner apical cell rather large, remain¬ 
ing cells slender. 

Male valve broad and triangular, plates elongate, tapering to 
pointed tips, pygofer very broad and flattened dorsoventrally, easily 
visible beyond plates laterally. Last ventral segment of female with 
posterior margin concavely excavated from lateral angles and with 
a narrow median V-shaped notch. 

Holotype male, allotype female, and 1 male paratype from Loreto, 
Prov. Missiones, Argentina, collected by A. A. Ogloblin in 1931, the 
holotype on December 18, the allotype and paratype on December 
12. Types in collection of the United States Museum, Cat. No. 
61671. 

Hecaloidia Osborn 


(PI. XXIX, fii. 10; PI. xxxm, fig. S) 

Hecaloidia Osbom, Ann. Gam. Mus., vd. 16, no, 1, p. 28, 1828. 

Resembling certain species of the^enus Phlepsius Fieber, but dif¬ 
fering from that genus in lacking ramose lines in the forewings. 
Related to Mesamia Ball by the reflexed costal veinlets. Appar¬ 
ently not closely related to either Hecalus Ball or Huleria Ball, near 
which it was placed by Osborn, since reflexed veinlets in the costal 
area of the forewings do not occur in those genera. 

Crown flat or slightly concave; anterior margin thin, but not 
foliaceous, with faint transverse striae. Length of crown on me¬ 
dian line, about twice that next eye; apex subangular. Ocelli situ¬ 
ated next the eyes. Face broad and fiat, nearly straight in profile; 
lateral margins of genae strongly sinuated below eyes, genae very 
narrow next clypellus. Pronotum slightly longer tlian crown, lat¬ 
eral margins short and faintly carinate. Forewing elongate, with 
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distinct appendix, two closed anteapical cells and a few reflexed 
veinlets in costal area, some of these anterior to the base of the short 
outer anteapical cell. 

Type of the genus, Hecaloidia nervosa Osborn, a Bolivian spe¬ 
cies. No other species belonging to this genus are known to the 
writer. 

Menosoma Ball 

(PI. XXXUl, fig. «) 

Meno&oma Ball, Florida Ent., vol. 16, p. 4>6, 1981. 

Resembling Eutettix Van Duzee in general habitus. Differing 
from that genus in having the crown more produced medially and 
rounded to the face, the transverse furrow in the crown absent or 
very faint, and usually a few reflexed veinlets to the costal margin 
of the forewing near the outer apical cell. Menosoma also lacks 
the distinct striae which occur on the crown and pronotum of typi¬ 
cal species of Eutettix. 

Crown short, but usually distinctly longer medially than next 
eyes. Ocelli large, situated near eyes. Front narrow, strongly con¬ 
stricted at base of clypellus. Genae broad, lateral margins sinuated 
below eyes. Forewing with a distinct appendix; closed anteapical 
cells usually two in number, the outer sometimes divided. 

Type of the genus, Menosoma stonei Ball, 1931, known only from 
the southern part of the United States. The following members of 
the genus occur in South America; Eutettix cincttis Osborn and 
Ball, 1898; Mesamia fasdata Osborn, 1923; and Eutettix neodnctus 
Osborn, and E. elegans Osborn, 1923. 

Bahita, new genus 
(PI. XXIX, fig. 6; PI. xxxm, fig. 8) 

Intermediate in character between Eutettix Van Duzee and 
Menosoma Ball; differing from the former in lacking the distinct 
striae on the crown and pronotum and in having reflexed vein- 
lets to the costal margin of the forewing; distinct from Menosoma 
by having a much shorter head and distinct transverse furrow on 
the crown, which is distinctly margined anteriorly. 

Crown short and of nearly uniform length, sometimes slightly 
longer medially than next the eye; anterior margin carinate or sub- 
carinate. Crown with a distinct transverse furrow across entire 
•width anterior to disk. Ocelli near eyes. Frontal sutures usually 
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extending past ocelli onto vertex and terminating at transverse fur> 
row. Face convex; front broader than in Eutettix or Menosoma; 
gcnae broad, with lateral margins sinuated. Pronotum short, lat¬ 
eral margins not carinate. Forewing with a distinct appendix; 
closed anteapical cells two in number, the outer short and lying 
obliquely with respect to costal margin; the central narrowed me¬ 
dially; costal area with two or three reflexed veinlets to costal 
margin near base of outer anteapical cell. Pygofer with a few stout 
setae. 

Type of the genus, Eutettix infusoatus Osborn, 1923 (p. 52), from 
Brazil and Bolivia. The genus, which appears to be limited in dis¬ 
tribution to Central and South America, is well represented in that 
region. The following described species are referred here: Jassus 
(Athymnus) palliditarsus Stal, 1860; Eutettix irroratus Osbom, 
E. femoratus Osbom, and E. laticeps Osborn, 1923; and Aligia 
plena Van Duzee, 1933, from Costa Rica. 

Bandara Ball 

Bandara Ball, Bull. Brooklyn Ent, Soc , vol. 2C, p. 93, 1931. 

Closely related to Eutettix Van Duzee, but without the distinct 
striae on the crown and pronotum which are characteristic of that 
genus. Differing also in having the outer anteapical cell of the fore¬ 
wing distinctly shorter than in Eutettix and broader distally than 
basally. 

Crown about as in Eutettix, but transverse furrow usually not 
distinct. Ocelli distant from the eyes about one and one half times 
their own diameter. Face short and broad as in Eutettix. Lateral 
margins of pronotum short and faintly carinate. Forewing with a 
distinct appendix; closed anteapical cells two in number, the second 
more narrowed medially than is true of Eutettix; outer apical cell 
unusually large and usually somewhat semicircular in shape. Setae 
of pygofer short. Color tawny or yellow, usually with opalescent 
spots on forewing. 

Type of the genus, Eutettix johnsoni Van Duzee, 1894 (p. 137), a 
Nearctic species. The only South American representative of the 
genus known to the writer is Mesamia hyalina Osbom, 1923, de¬ 
scribed from Colombia. Specimens at hand from Trinidad, Gre¬ 
nada, and the Dominican Republic are considered! to be this species. 
Osborn’s description of hyalina as having “Abdominal segments of 
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female above punctate at spiracles'’ apparently refers to the dark 
depressions near the lateral margins of each segment on the dorsum, 
as all Cicadellidae examined by the writer have had the spiracles 
ventral in position. 

Atanm, new genus 
(PI. xxxra, fig. 7) 

Closely related to Opsius Fieber, with which it agrees in general 
habitus, but differing in having the head of nearly the same width 
as the pronotum, the crown more nearly flat, the front more elon¬ 
gate and narrow, and the margins of the outer anteapical cell of the 
forewing nearly parallel. 

Crown rather flat, not rounded to the face anteriorly, but lacking 
a distinct margin, median length distinctly greater than the length 
next the eyes. Face triangular, front narrow, genae joining clypellus 
only as a very narrow sclerite. Lateral margins of pronotum not 
carinate. Forewing with a distinct appendix, closed anteapical cells 
two in number, the outer shorter and more slender than the inner 
and with sides nearly parallel. Pygofer with numerous stout setae. 

Type of the genus, Eutettix dentatus Osborn, 1923 (p. 57), de¬ 
scribed from Bolivia and also occurring in northern Argentina. The 
genus will also include Eutettix tesselatus Osborn, 1923; Thamnotet- 
tix lobatus Osborn, 1923; and twenty-five or more species closely 
related to dentatus. These are for the most part apparently unde¬ 
scribed, although several of the species described by Berg, 1881, 
1884, as Athysanus probably belong here. 

Opsius Fieber 

Opaiua Fieber, Verb. Zo6I.-Bot. Ges. Wien, vol. 16, p. 505, 18C6. 

Comparatively small, rather wedge-shaped leaf hoppers with a 
short, broad head and two’ anteapical cells in the forewing. Genae 
joining the clypellus as comparatively broad sclerites. 

Crown slightly longer medially than next the eye, rounded down¬ 
ward to the front. Ocelli large, distant from the eyes about two and 
one half times their own diameter. Face broad and short; lateral 
margins of genae strongly sinuated below eyes; clypellus with sides 
approximately parallel. Lateral margins of pronotum very short. 
Forewing opaque except apically and along costal margin; a distinct 
appendix present; outer anteapical cell narrowed at both ends. Setae 
on pygofer short and stout. 
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Type of the genus, Opsius stactogalw Fieber, 1866, a species now 
cosmopolitan in distribution but thought to have come originally 
from the Mediterranean region. 

Exitianus Bali 

(PI. XXXIIt, fid- 10, lOA) 

Exitianm Ball, Trans. Amer. Ent. Soc., vol. 65, p. 5, 1929. 

Mimodrylix Zachvatkin, Moscow Univ., Sci. Proc., No. 4, p. 108, 1986. (Type, Tham~ 
notettix capteola Slat, 1866, an African species). (New synonymy.) 

Most closely related to Nephotettix Matsumura, with which it 
agrees in the shape of the clypelius and in having the appendix ex¬ 
tended around the apex of the forewing. Differing from Nephotettix 
in lacking the transverse furrow on the crown, in having the crown 
rounded to the face rather than margined anteriorly, and in having 
the outer anteapicai cell comparatively large, normally truncate at 
both ends, and extending to the fourth apical cell, rather than very 
small, acuminate posteriorly, and not extending to the base of the 
fourth apical cell. Exitianus differs from Athysanus Burmeister and 
EusceUs Brull4, where the species have frequently been placed, by 
the shape of the clypelius and the appendix of the forewing. 

Crown longer medially than next the eyes, disk convex and an¬ 
terior margin rounded to the face. Ocelli large, distant from the 
eyes about their own diameter. Clypelius unusually long, narrowed 
gradually from base to apex. Lateral margins of genae sinuatcd be¬ 
low eyes. Forewing hyaline, appendix unusually large, closed an¬ 
teapicai cells two in number. Pygofer and distal portion of oviposi¬ 
tor sheath of female with a few stout setae. Plates of male with a 
row of large setae along lateral margins, posterior margins of pygo¬ 
fer with twp or three unusually stout s^ae. Ovipositor sheath ex¬ 
tending beyond pygofer. 

Type of the genus, Cicadula exitiosa Uhler, 1880 (p. 72), which is 
at present considered to be a synonym of Jassus {Thamnotettix) 
obscurinervis St&l, 1859 (p. 293), described from Brazil. Other 
American species belonging to the genus are the following; Athy- 
sanus picattis Gibson, 1919, and its synonym A. miniaturatm Gibson, 
1919; Euscelia qmdratxda Osborn, 1923; Emcelis pallida Osborn, 
1926; and Athyaanus digreaaus Van Duzee, 1933. Exitianua armua 
Ball, 1923, does not belong to the genus as here restricted, and may 
be referred to the already crowded Thamnotettix Zetterstedt until 
it can be disposed of more satisfactorily. African, European, and 
Asiatic species belonging to Exitianua are as follows: Thamnotettix 



Oman: Bythoscopinae and Jassinae 


383 


cajncola St&l, 1855; Athysanus fusconervosus Motschulsky, 1863; 
Jassm (Thamnotettix) taematiceps Kirschbaum, 1868, Athysanus 
indicus Distant, A. nanus Distant, and A. atkinsoni Distant, 1908; 
Athysanus transversalia Matsumura, 1908; Athysanus simillimus 
Matsumura, 1914; and probably several others described as Athy¬ 
sanus, Euscelis, or Phrynomorphus. Phrynomorphus Curtis, 1833, 
type nitidus Curtis, 1833, is a synonym of Euscelis Brull6. The spe¬ 
cific synonymy of all the species of Exitianus listed above is much 
involved and a study of much more material than is now available 
is needed to decide some of the points in question. 

It would be difficult to find a more homogeneous group of species 
than those listed above, and there can be no doubt about the affin¬ 
ities of the American, European, Asiatic, and African species. 

Hegira, new genus 

(PI. XXXIII, fig ») 

Related to Ophiola Edwards and Euscelis Brull6, but differing 
from both in having the face longer and the frontal sutures extend¬ 
ing beyond the ocelli onto the anterior margin of the crown. Dis¬ 
tinct from Ophiola in having the head narrower than the thorax and 
from Euscelis in having a larger appendix on the forewing. 

Crown short, but longer medially than next the eyes, rounded to 
the face. Ocelli near eyes. Front long, strongly constricted near 
base of clypellus. Genae broad, lateral margins sinuated. Lateral 
margins of pronotum faintly carinate. Forewing broad, appendix 
large, closed anteapical cells two in number, the outer shorter than 
the central one. Costal area with a vein to costal margin from each 
end of the outer anteapical cell. Pygofer with numerous large setae. 
Male plates with many long, slender, silky-appearing setae on outer 
margins. 

Type of the genus, Hegira brunnea, n. sp., from northern Argen¬ 
tina. A specimen of the same or a closely related species is at hand 
from Brazil. 

Hegira brunnea, new species 

Face brown with numerous pale-yellowish areas, the most con¬ 
stant being transverse marks on the clypeus. Crown yellowish- 
white with a pair of transverse brown dashes between the eyes, a 
pair of small spots at the apex, and a pair of larger spots on the 
posterior margin. Pronotum washed with brown, with numerous 
irregular pale areas on the anterior submargin. Scutellum brown 
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with two yellowish-white spots on each lateral margin. Forewing 
subhyaline, marked with brown on veins and in cells, the intra¬ 
cellular marks restricted to the distal area. 

Length, 6-6.5 mm. Structure as indicated for the genus. 

Male valve broad and short, triangular in shape. Plates together 
bluntly spoon-shaped, basal width about equal to length. 

Last ventral segment of female large, median portion slightly 
longer than lateral portion, with a small median notch on posterior 
margin. 

Holotype male, allotype female, and 9 male and 7 female para- 
types from Loreto, Prov. Missiones, Argentina, collected in 1931 
by A. A. Ogloblin, the holotype on December 14, the allotype on 
December 6, and the paratypes on various dates from November 27 
to December 18. Types in the collection of the United States Na¬ 
tional Museum, Cat. No. 51672. 

Eusceloidia Osborn 

(PI. XXX, fig. 1: PI. XXXTV, figs. 1, U) 

Eusceloidia Osbom, Ann. Cam. Mus., vol. 16, no. 1, p. 46, 1023. 

Superficially resembling macropterous specimens of the fulgorid 
genus Bnichomorpha Newman; apparently related to Exitianus 
Ball by the wing venation, but easily distinguished from that genus 
by the very large apical cells of the forewing and the greatly swollen 
clypeus. 

Crown short and sloping downward anteriorly, broadly rounded 
to the face. Ocelli distant from eyes about one and one half times 
their own diameter. Clypeus greatly swollen, especially next clypel- 
lus. 

Lateral margins of genae sinuated, genae very narrow next cly- 
pellus. Pronotura short, lateral margins very short and not cari¬ 
nate. Forewing rather broad, appendix and first and second apical 
cells unusually large. Closed anteapical cells two in number, the 
outer about half as long as the inner and lying along distal portion 
of that cell. The hind wings of the single specimen upon which the 
original description of the genus was based are badly tom, but the 
venation appears to be normal for the group, with four apical cells. 

Type of the genus, Eusceloidia nitida Osborn, a Bolivian species, 
and, so far as known, the only representative. 
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Faltala, new genus 

(PI. XXZIV, fit. 2) 

Broad, flat, and relatively short leaf hoppers, brachypterous so 
far as known. Resembling Athysanella Baker in general habitus, 
but probably not closely related to that genus. 

Crown flat and broad, separated from the face by a distinct mar¬ 
gin which is subcarinate at least apically. Median length of crown 
about twice as long as length next the eyes. Ocelli small, distant 
from the eyes two or three times their own diameter. Face broad 
and short, front unusually broad, genae with lateral margins incised 
below eyes. Pronotum shorter than crown, lateral margins com¬ 
paratively long and subcarinate. Macropterous forms, if they oc¬ 
cur, may be expected to have the lateral margins of the pronotum 
shorter. Forewing quadrangular in shape, truncate apically, not 
reaching to posterior margin of third abdominal segment, venation 
reticulated. Abdomen broad and much flattened, much broader 
than thorax. Pygofer with few or no setae. 

Type of the genus, Faltala brachyptera, n. sp., from northern 
Argentina. No other species are included in the genus. 

Faltala brachyptera, new species 

General ground color pale yellowish-brown, with irregular ivory- 
colored markings on crown, pronotum, forewing, and abdomen, these 
markings, except those of forewing, margined with fuscous. Mark¬ 
ings of crown illustrated in drawing (PI. XXXIV, fig. 2), those of 
abdomen consisting of two oblique dashes near each lateral margin 
on segments 3 to 7, inclusive, and 3 broader dashes on each segment 
between the lateral dashes, all these arranged so as to form longi¬ 
tudinal stripes. Eighth abdominal segment with a fuscous spot near 
each lateral margin dorsally. Median portion of posterior margin of 
female genital segment black. 

Length of male, 3 mm.; of female, 3.75 mm.; greatest width about 
1.5 mm. Crown subangular apically. Posterior margin of pronotum 
broadly and shallowly incised. Scutellum broad and short. 

Male valve broad and short. Plates short and broad, extending 
only a short distance beyond apex of valve. Pygofer terminating in 
short points posteriorly. Last ventral segment of female with 
median portion of posterior margin slightly produced and tridentate. 


. 25-0037 
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Holotype male, allotype female, and 3 female paratypes from 
Loreto, Prov. Missiones, Argentina, collected in 1931 by A. A, Oglo- 
blin, the holotype on November 29, the allotype on November 25, 
1 paratype on November 27, and the other 2 on November 29. 
Types in the collection of the United States National Museum, Cat. 
No. 51673. 

Brazosa, new genus 

(PI. XXXIV. fig. 8) 

Related to the Thamnotettix group, which it resembles in general 
habitus, but differing in having the pronotum much larger and 
humped in profile, and in the shape of the crown. 

Crown short and broad, median portion sometimes slightly pro¬ 
duced. Crown not separated from face by a distinct margin. Face 
broad, clypellus extended beyond genae, lateral margins of genae 
sinuated. Pronotum large, lateral margins carinate. Forewing 
hyaline, closed anteapical cells two in number. 

Type of the genus, Thamnotettix picturellus Baker, 1923 (p. 532), 
(Thamnotettix pictm Osborn 1923, from Brazil, not Thamnotettix 
pictm Lethierry, 1875), The genus will also contain Thamnotettix 
amazonensis Osborn, 1923, from Brazil. 

Alaca, new genus 

' (PI. XXXIV, fig. 4) 

Related to the Thamnotettix group, with which it agrees in general 
habitus and wing venation, but differing in having the head broader 
than the pronotum and the crown short and of uniform length. 

Crown short and rounded downward to the face. Face convex, 
clypellus strongly constricted. Pronotum short, lateral margins 
weakly carinate. Forewing comparatively slender, closed anteapical 
cells two in number, appendix distinct. 

Type of the genus, Alaca longicauda, ji. sp., from northern Argen¬ 
tina. The genus will also include Agallia multipunctata Osborn, 
1923, and an apparently undescribed species from Bolivia. 

Alaca longicauda, new species 

General color sordid brown with a round black spot above each 
ocellus, a smaller fuscous spot on the pronotum behind each eye, and 
fuscous marks on the base of the scutellum. 

Length of male, 5.5-6 mm. Forewing subhyaline. 

Male valve very small, plates rather delicate and thin, strongly 
diverging distally and triangular in outline. Pygofer very long, 
about three times as long as plates, rounded apically in profile. 
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Holotype male and 28 male paratypes from Loreto, Prov. Mis- 
siones, Argentina, collected in 1931 by A. A. Ogloblin, the holotype 
on December 18 and the paratypes on various dates from November 
25 to December 18. Types in the collection of the United States 
National Museum, Cat. No. 52091. 

Onura, new genus 
(PI. xxxrv, fig. 7) 

Related to Thamnotettix Zetterstedt in general structure and 
agreeing with that genus in the venation of the corium of the fore¬ 
wing. Distinct from Thamnotettix and related genera in that the 
face is strongly receding and short, the apex of the clypellus does not 
extend caudad of the posterior margin of the eyes, and the forewing 
has only one distinct claval vein. 

Disk of crown shallowly concave, margin of crown broadly 
rounded to the face; face in profile most swollen between the anten¬ 
nae, constricted at the base of the clypellus. Ocelli large and situ¬ 
ated near eyes. Clypellus short and nearly parallel sided; lateral 
margins of genae sinuated. Pronotum short, lateral margins not 
carinate. Forewing long, appendix distinct, costal margin coriaceous 
on basal two thirds, anteapical cells lying parallel to costal margin, 
the outer shorter and more slender than the central one. There is 
occasionally a trace of the second claval vein at the inner basal angle 
of the clavus. Claval vein usually with a cross vein to claval suture, 
Pygofer sparsely clothed with rather short setae. 

Type of the genus, Onura ehumeola, n. sp., from northern Argen¬ 
tina. Two other species, one from northern Argentina and the other 
from Brazil, will fall in this genus, 

Onura eburneola, new species 

Crown, anterior half of pronotum, and costal margin of forewing 
ivory colored. Ocelli orange. Upper portion of face, deflexed mar¬ 
gins of pronotum, and sides of abdomen also ivory, below dirty yel¬ 
low to fuscous. Crown and pronotum with faint, irregular yellow 
markings; posterior half of pronotum and all of scutellum dirty 
white. Forewing grayish-subhyaline, appearing slate-colored owing 
to the darker wings and dorsum of abdomen, with a fuscous stripe 
along radius parallel to costal margin and extending to apex of outer 
anteapical cell. 

Length of female, 4.75 mm. Crown produced and bluntly angled, 
median length equal to length of pronotum and nearly twice the 
length of the crown next the eyes. 
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Last ventral segment of female subtruncate posteriorly, with a 
narrow, median, V-shaped notch which extends nearly to the base 
of the segment. 

Holotype female and 1 female paratype from Loreto, Prov. Mis- 
siones, Argentina, collected in 1931 by A. A. Ogloblin, the holotype 
on December 18 and the paratype on December 14. Type in the col¬ 
lection of the United States National Museum, Cat. No. 51674. 

Thamnotettix Zetterstedt 

Thamnotettix Zetterttedt, Ina. Lapp., column 292, 1888. 

Cicadfda Zetterstedt, Ins. Lapp., column 296, 1888 (type. Cicada quadrinotata Fsbricius, 
1794, a palearctic ipeeies). 

Thamnui Fieber, Verb. Zo6l.-Bot. Gee. Wien, vol. 16, p. 606, 1866 (type, Thamnciettix 
confinii Zetterstedt, 1888, a palearctic species). 

Relatively elongate, slender species, without a distinct margin 
between the crown and the face of the head and with only two an- 
teapical cells in the forewing. 

Crown usually short, median length slightly longer than that next 
eyes. Head narrower or as wide as pronotum. Face relatively flat, 
lateral margins of genae sinuated. Ocelli situated near eyes. Lat¬ 
eral margin of pronotum short, not or only feebly carinate. Fore- 
wing relatively, broad, second cross vein absent, appendix distinct. 

Type of the genus. Cicada prasina Fallen, 1826, a Palearctic 
species. The genus as here defined continues to be the catch-all that 
it has been in the past. While many of the South American species 
described under this genus have been transferred to other genera, the 
number remaining is still too large to list here. As here defined the 
genus is cosmopolitan in distribution. 

The genus Cicadula, as fixed by its t 3 rpe quadrinotata, is here con¬ 
sidered as a s 3 mon 3 rm of Thamnotettix-, while for the species of the 
genus Cicadula of authors the name Macrosteles Fieber (type. 
Cicada sexnotata Fallen, 1806) is available. Macrosteles apparently - 
does not occur in South America. 

Acinopterua Van Duzee 

(PI. XXX, fig. *; PI. XXXIV, fig. 6) 

Acmopterus Van Dus^, Psyche, vol. 6, p. 808, 1892, 

Related to Thamnotettix Zetterstedt by the structure of the short, 
bluntly angled crown, but differing from that genus in that the fore¬ 
wing lacks a distinct appendix and the inner margin is continued 
in a nearly straight line from the apex of the clavus to the bluntly 
pointed apex of the forewing. 
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Head narrower than pronotum; crown short and rounded to the 
front, longer medially than next the eyes. Ocelli situated near eyes. 
Face relatively flat; lateral margins of genae sinuated below eyes. 
Pronotum short and broad, lateral margins carinate and diverging 
posteriorly, pronotum broadest near posterior margin. Forewing 
with two, or occasionally three, closed anteapical cells, often with 
extra cross veins, particularly in clavus and along costal area op¬ 
posite outer anteapical cell. Second apical cell of hind wing un¬ 
usually narrow. 

Type of the genus, Adnopterus acuminatus Van Duzee, 1892b 
(p. 308), an American species. So far as known, this is the only 
species of the genus which occurs in South America, and it appears 
to be limited to the extreme northern portion of the continent. Speci¬ 
mens from Colombia have been examined by the writer. 

Chlorotettix Van Duzee 
(PI. xxvn, figs. 1 , lA, IB, 1 C, ID; PI. XXXIV, fig. 8) 

Chlorotettix Van Duiee, Psyche, vol 6, p. 806, 1802. 

Closely related to Thamnotettix Zetterstedt by the venation and 
general form; differing from that genus in having the crown more 
rounded and of nearly imiform length throughout its width, and in 
that the forewings are never opaque. 

Crown short and rounded to the front, median length equal to 
or slightly greater than that next to the eyes. Ocelli situated near 
eyes. Front comparatively slender; lateral margins of genae not 
strongly sinuated below eyes. Lateral margins of pronotum short 
and weakly carinate. Forewing long, without extra cross veins; 
closed anteapical cells two in number; appendix distinct. Fygofer 
with numerous stout setae. 

Type of the genus, Bythoscopw vnicolor Fitch, 1851 (p. 58), a 
Nearctic species. The genus aj^ars to be restricted in distribution 
to the Americas and is represented in South America by Chloro¬ 
tettix breviceps Baker and Ch. minimus Baker, 1898; Ch. bakeri 
Sanders and DeLong, 1922; Ch. neotropicus Jensen-Haarup, 1922; 
Ch. aberrans Osborn, Ch. delicatus Osborn, Ch. dilutus Osborn, and 
Ch. tnmcatus Osborn, 1923; and Thamnotettix luteosus Baker. In 
addition to the above, there are at hand representatives of nineteen 
apparently undescribed species belonging to the genus. 
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Benala, new genus 

(H. XXXIV, «g. 10) 

Superficially resembling Deltocephalus Burmeister in size and gen¬ 
eral habitus, but different from that genus in having only two 
anteapical cells in the forewing and in that the ocelli are distant 
from the eyes. 

Crown over twice as long medially as next the eyes, not distinctly 
separated from the face, but with the apex pointed. Ocelli over 
one third distance from eyes to apex of head. Face strongly reced¬ 
ing, lateral margin of genae strongly sinuate. Pronotum shorter 
than head. Forewing with appendix distinct and inner apical cells 
unusually large. 

Type of the genus, Deltocephalus tumidus Osborn, 1923, from 
Bolivia. No other species are referred to the genus. 

Cortona, new genus 

(PI. XXX, iig. 6; PI. XXXIV, fig. 6) 

Related to Lonatura Osborn and Ball, which it resembles in size 
and general habitus. Differing from that genus in having a longer, 
more angled head and no closed anteapical cells in the forewing. 

Head large in proportion to body, distinctly wider than prono¬ 
tum. Crown produce(J and angled, rounded to face, length greater 
than length of pronotum. Ocelli situated near eyes. Clypellus un¬ 
usually broad, tapering apically. Lateral margins of genae sinuated 
below eyes. Pronotum short, lateral margins very short. Forewing 
hyaline, appendix distinct, closed anteapical cells absent. Pygofer 
with numerous large setae. 

Type of the genus, Cortona minvJta, n, sp., from northern Argen¬ 
tina. This is the only species referred to the genus. 

Cortona minuta, new species 

Color, uniform golden yellow, wings hyaline. 

Length of male, 2.3 mm.; length of head, pronotum, and scutellum, 
0.9 mm.; width of head, Q.75 mm. Crown longer than pronotum, 
disk rather flat, median length twice that next the eyes. Porewing 
extending beyond tip of abdomen. 

Male valve broad and short. Plates together subtriangular, taper¬ 
ing to pointed tips. 

Holotype male from Loreto, Prov. Missiones, Argentina, Decem¬ 
ber 3, 1931, A. A. Ogloblin. T^pe in the collection of the United 
States National Museum, Cat. No. 51675. 
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Stirellus Osborn and Ball 

(PI. XXXIV, figs. 9, 9A) 

Athyttaniis subgenus Stvrellns Osbom and Ball, Ohio Nat., vol. 2, p. 250, 1902. 

Related to Acormra Lethierry,* with which it agrees in the shape 
of the head, in having a long clypellus, a small appendix and two 
closed anteapical cells in the forewing, and a long ovipositor sheath. 
Differing from Aeonura in being shorter and more robust, with a 
shorter and less pointed head and broader, shorter anteapical cells 
in the forewing. Anemochrea Kirkaldy, Anemolus Kirkaldy, Phryn- 
ophyes Kirkaldy, Nandidrug Distant, and Paivanana Distant are 
all related to Stirellus and Aeonura. 

Small leaf hoppers. Crown produced and bluntly angled, rounded 
to the front, disk somewhat flattened. Head often subconical. 
Clypellus nearly parallel sided, extending beyond normal curve of 
genae, apex truncate. Lateral margins of genae sinuated. Prono- 
tum shorter than crown, lateral margins very short and not carinate. 
Forewing comparatively broad, not reaching to tip of ovipositor 
sheath, appendix small. Ovipositor sheath extending well beyond 
apex of pygofer; pygofer of female usually with a few short, stout 
setae. 

Type of the genus, Athysmus bicolor Van Duzee, 1892a (p. 114), 
an American species. In addition to bicolor the genus is known to 
be represented in South America by Athysavm (Stirelhis) mexi- 
canus Osborn and Ball, 1902, and two other species from northern 
Argentina. 

Penestirellus Beamer and Tuthill 

Penestirdtui Beamer and Tuthill, Jour. Kans. Ent. Soo., vd. 7, pp. 21-22, 1984. 

Related to Stirelltts Osborn and Ball by the subconical head and 
long clypellus, but differing in having three closed anteapical cells 
in the forewing instead of two and in lacking an appendix. Differ¬ 
ing from Deltocephahis Burmeister and related genera by the shape 
of the crown and facial sclerites. 

Crown and face together subconical, disk of crown relatively flat, 
margin rounded to the face. Ocelli small and situated next the eyes. 
Front long, clypellus with sides nearly parallel and apex truncate 
or excavated and extended well beyond normal curvature of mar¬ 
gins of genae. Lateral margins of genae strongly sinuated below 


* The writer haa not examined Aeonura jakolevi Lethierry, 1876, the type of the genua. 
The generic concept ia based on a atudy of aeveral Japaneae apecies. 
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eyes. Pronotum and scutellum unusually short. Hind wing slender, 
with anal area much reduced in size. Ovipositor sheath extended 
beyond pygofer. 

Type of the genus, Peneatirellus catalinus Beamer and Tuthill, 
1934, known only from southern Arizona. The genus is represented 
in South America by an apparently undescribed species from north¬ 
ern Argentina. 

Baldidus Oman 

Baldulm OmaQ, Proo. Ent. Soc. Wash., vol 86, p. 70, 1084. 

Related to Macrosteles Fieber {Cicadvla of authors), with which 
it agrees in wing venation, but differing from that genus in being 
elongate and slender with a produced and angled crown. Resem¬ 
bling Balclvtha Kirkaldy and Nesosteles Kirkaldy in the shape and 
venation of the forewing, but with four apical cells in the hind wing. 

Crown produced and bluntly angled, rounded to the face without 
a distinct margin anteriorly. Ocelli small, distant from the eyes 
about one and one half times their own diameter. Face elongate, 
lateral margins of genae distinctly sinuated. Lateral margins of 
pronotum faintly carinate. Forewing with a distinct appendix, ante- 
apical venation, as here interpreted, with outer cell absent and inner 
cell open basally, resulting in only one closed anteapical cell. The 
present interpretation o| the venation of the hind wing results in four 
apical cells instead of three. 

Type of the genus, Baldidvs mmtanut Oman, 1934, known to 
occur only in southern Arizona. In addition to the two species 
originally referred to the genus, it will also include Cicadvla maidia 
De Long and Wolcott, 1923, the only representative of the genus 
that is known to occur in South America.. The writer has examined 
specimens of maidis from Puerto Rico, the type locality; Cuba; 
Coahuila, Mexico; Temple, California; and Tuctiman, Argentina. 
The Argentine q>ecimens were recorded "on sugar beet” and the 
California material was reported to be damaging young sweet com. 

Agelina, new genus 

Related to Macrosteles Fieber (Cicadvla of authors), with which 
it agrees in the venation of forewing and in general habitus, but 
differipg from that genus in having only three apical cells in the 
hind wing. In the character of the venation of the hind wings the 
genus shows affinities to Baldutha Kirkaldy and NeaoHelea Kir¬ 
kaldy, but differs from these genera in several important structural 
details. 
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Crown produced and rounded, distinctly longer medially than 
next the eye. Ocelli distant from the eyes about one and one half 
times their own diameter. Face relatively broad. Lateral margins 
of pronotum short and not carinate. Forewing relatively broad and 
with a distinct appendix and one closed anteapical cell. Hind wing 
with three apical cells. 

Type of the genus, Agelina punctata, n. sp., from Brazil and 
Argentina. No other species is referred to the genus. 

Agelina punctata, new species 

General ground color sordid yellowish-green; forewings smoky. 
Head marked with fuscous to black as follows: Face with short, 
broken, transverse arcs and a curved transverse band between and 
below the ocelli; crown with a transverse bar behind ocelli, this 
broken on median line and with lateral extremities curved downward 
between ocelli and eyes, and a round spot on each side of median 
line behind transverse bar. Base of pronotmn often with irregular 
dark marks. Veins of forewings pale. Coloration extremely vari¬ 
able, transverse bar on crown sometimes obsolete and other markings 
indistinct. 

Length of female, 3.25-3.75 mm. Structural details as indicated 
for the genus. 

Posterior margin of last ventral segment of female subtruncate, 
very slightly sinuated and with a faint median notch. 

Holotype female and 2 female paratypes from Loreto, Prov. 
Missiones, Argentina, December 18,1931, collected by A. A. Oglo- 
blin. Type in the collection of the United States National Museum, 
Cat. No. 51676. 

Baldutha Kirkaldy 

(PI. XXX. figs. 4, 4A; PI. XXXV, fig. 1) 

Onathodut Fieber (neo Pander, 1856), Verb. Zodl.-Bot. Ges. Wien, vol. 16, p. 606, 1866 
(type, Cicada vunctata Thunberg, 1782). 

BakiuthA Kirkaldy, Entomologiat, vol. 88, p. 248, 1900 (new name for OnathoduM Fieber). 

Buonaihodtu Baker, Invert. Pacifica, vol. 1, p. 1, 1908 (type, Onathodut abdominalit 
Van Dusee, 1892, which ia at present considered to be congeneric with punctata Thunberg. 

Slender, relatively small leaf hoppers, with a short head which is 
narrower than the thorax. Forewing long and slender, with a large 
appendix and only one closed anteapical cell. 

Crown slightly longer medially than next eyes, median length 
nbout one third median length of pronotum. Lateral margins of 
pronotum short but diverging posteriorly, pronotum widest some dis¬ 
tance behind eyes. Wing with three apical cells, the reduction 
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caused by fusion of inner fork of radius and outer fork of media in 
apical region. Basal segment of hind tarsus with a distinct groove¬ 
like excavation on inner ventral surface at base. 

Type of the genus, Cicada -punctata Thunberg, 1782 (pi. 21), a 
Holarctic species. An apparently undescribed species from Bolivia 
is the only South American form referred to this genus. 

Nesosteles Kirkaldy 

(PI. XXXV, fig. 2) 

Nesosteles Kirkaldy, Hawaiian Sugar Planter’s Assoc. Expt. Sta. Div. Ent. Bull. 1, p. 843, 
1906. 

Anomiana Distant, Fauna British India, Rhynchota, vol. 8, p. 109, 1918 (type, Anomiana 
longula Distant, 1918). (New Synonymy.) 

Agellw De Long and Davidson, Ohio Jour. Sci., vol. 83, p. 210, 1933 (type, [Euffnathodus] 
Agellui neglecta De Long and Davidson, 1983). 

Closely related to BalchUha Kirkaldy, differing in having the 
head broader, the crown shorter and usually not distinctly produced 
medially, the pronotum not distinctly wider than the head and with 
its lateral margins not diverging posteriorly, and the forewing 
usually not so long. Other characters as in Balclutha. 

Type of the genus, Nesosteles hebe Kirkaldy, 1906, described from 
the Viti Isles. The genus, and many of the species included therein, 
is practically cosmopolitan in distribution, at least in the warmer 
regions of the world. This group is very closely related structurally 
to Balclvtha, but is here retained as a distinct genus on the basis of 
the doubtfully distinct structural characters mentioned above and 
the apparent difference in distribution, Balclutha occurring primarily 
in Holarctic or Alpine regions while Nesosteles is the common form 
in warmer regions. The following species of the genus are recorded 
from South America: Eugnathodus Imeatjis Osborn, 1924, E. flaves- 
cens Baker, 1903, and E. lacteus Baker, 1903; the last two originally 
described from Central America and recorded from South America 
by Osborn in 1924. However, E. lactem Baker is a synonym of 
Onathodus indsus Matsumura, 1902, which will also have as syno¬ 
nyms Eug-nathodus bisinuatus De Long, 1923, Eugnathodus pallidvs 
Osborn, 1926, Eugnathodus bifurcatus De Long and Davidson, 1933, 
Nesosteles areolata Obsom, 1934, and Nesosteles tutuilana Osborn, 
1934. (New synonsuny.) The last three names are included on the 
authority of Davidson and De Long, 1935 (p. 106-107), who sup¬ 
pressed them as synonyms of bisinuataus. Balclutha hyalina Osborn, 
1926, which was also listed by Davidson and De Long as a synonym 
of bisinuatus, is here removed from synonsnmy. Nesosteles i-ndsa 
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Matsumura was described from Japan and is known to occur in the 
Philippines and Hawaiian Islands in addition to the localities rep¬ 
resented in the above synonymy. Identification of N. incisa is from 
Japanese specimens determined by Matsumura. N. guajanae De 
Long, 1923, is also known to occur in South America and the Philip¬ 
pine Islands. 

Idiotettix Osborn 

(PI. XXX, fig 7; PI. XXXV, 8, 8A) 

Idiotettix Osborn, Ann. Ent. Soc. Amer., vol. 22, No. 8, p. 465, 1929. 

Closely related to ExoUdia Osborn by the shape of the head, the 
presence of ledges over the antennal sockets, and the shape of the 
appendix of the forewing, but differing from that genus in having 
three closed antcapical cells and a basal cross vein in the forewing. 

Crown short and broad and of nearly uniform length, sloping 
downward anteriorly and rounded to the face, median suture at base 
absent or very short. Ocelli distant from eyes about twice their own 
diameter. Pronotum broadest jast behind eyes, posterior margin 
roundly excavated medially. Scutcllum large. Forewing large, ap¬ 
pendix extended around the apex. Outer anteapical cell somewhat 
triangular in shape, base angled, central and inner anteapical cells 
truncate basally. 

Type of the genus, Thamnotettix magnificus Osborn, 1924 (p. 
424), from Bolivia. The genus also includes Idiotettix bolivianus 
Osborn, I. fasdatus Osborn, and 1. brunneus Osborn, 1929, and a few 
apparently undescribed species as well. 

ExoUdia Osborn 

(PI. XXX, fig. 6; PI. XXXV, fig. 4) 

JBxotidia Osbom, Ann. Oim. Mua., vol. 16, No. 1, p. 76, 1928. 

General form robust, ledges above antennal pits distinct; fore¬ 
wing without a cross vein between R -[- M and Cu, and with apex 
obliquely subtruncate. 

Head short and broad; crown broad, sloping downward to the 
much swollen cl 3 rpellu 8 , median basal suture absent. Ocelli distant 
from the eyes about twice their own diameter. Pronotum broadest 
next posterior margins of eyes, posterior margin concavely excavated. 
Forewing broad apically, appendix unusually broad opposite apex 
of inner apical cell, cubitus not forked, R-fM forked but once, 
outer apical veins curved, first apical cell very small. Apical cells 
three, or possibly four, in number. 
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Type of the genus, Exolidia picta Osborn, a Brasilian species. 
No other species known to the writer at present can be referred to 
the genus as above defined. 

Neobala, new genus 

(PL XXX, fig. 8) 

Related to Exolidia Osborn by the short, rounded crown, but 
separated from that genus by the venation of the forewing, which 
has a basal cross vein between R + M and Cu, and an anteapical 
cell which is truncate basally. 

Crown of nearly uniform length, sloping downward anteriorly 
and rounded to face, disk with numerous fine, longitudinal striae, 
basal median suture absent or very short. Ocelli distant from eyes 
about twice their own diameter. Face convex, clypeus somewhat 
swollen, genae rather broad next clypellus. Pronotum as in Exo¬ 
lidia. Forewing slender and tapered apically, apex rounded, ap¬ 
pendix large, apical veins not strongly curved as in Exolidia. 

Type of the genus, Thamnotettix palUdvA Osborn, 1923 (p. 67), 
from South America. The genus, which appears to be limited in 
distribution to tropical South America, will also include EmceUs 
qmdnfnacxdata Osborn, 1923, and Thamnotettix gmporenm (new 
name for Thamnotettix sordidua Osborn, 1923, nec Thamnotettix 
aordidus Zetterstedt, 1838). 

Conala, new genus 

(PI. XXXV, fig. 6) 

Most closely related to Neobala, n. g., with which it agrees in 
wing venation; related to Idiotettix Osborn and Exolidia Osborn as 
well as to Neobala by the shape of the pnmotum, which is broadest 
just behind the eyes. The genus differs from the above groups in 
the much produced and nearly conical head and the fine transverse 
pronotal striae, and bears a superficial resemblance to Spangber- 
giella Signoret because of the red dorsal markings of the bead and 
thorax, but has no close structural affinities with that genus. 

Crown greatly produced, apex narrowly rounded, disk slightly 
convex and with numerous fine, longitudinal striae, margins rounded 
to the face, and median basal suture absent. Ocelli small, distant 
from eyes about four times their own diameter. Face convex, ledge 
above antennal socket sometimes small. Pronotum with numerous 
fine, transverse striae, posterior mugin angularly .incised between 
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basal angles of scutellum. Forewing with a large appendix, one 
closed anteapical cell, the base of which is truncate, and two claval 
veins. 

Type of the genus, SpangbergieUa fasciata Osborn, 1923 (p. 29), 
from Brazil. This is the only species known at present which be¬ 
longs to the genus. 

Coelidiana, new genus 

(PI. XXX, fig. 8: PI. XXXV, fig. 8) 

Related to, and previously included in Neocoelidia Gillette and 
Baker, but differing from that genus, as determined by its genotype 
tumidifrons Gillette and Baker, 1895, in being much more elongate 
with wings extending well beyond the tip of the abdomen, and in 
having a carina separating the crown and face. Differing from 
Chinaia Brunner and Metcalf by the presence of the carina between 
the crown and face and in having only three apical cells in the hind 
wing. 

Crown flat or nearly so, usually somewhat pentagonal in shape, 
distinctly raised above the eyes and separated from them by a short 
perpendicular wall, median length always greater than that next the 
eyes. Face strongly convex; clypellus comparatively slender. Pro- 
notum wider than head, rather short; posterior margin broadly and 
shallowly incised; lateral margins comparatively long, distinctly 
carinate, somewhat curved and diverging posteriorly. Scutellum 
large. Forewing long and slender, with one closed, elongate, tri¬ 
angular anteapical cell. Appendix of forewing either very small or 
entirely absent. 

Type of the genus, Neocoelidia rubrolineata Baker, 1898 (p. 290), 
from Brazil. Other South American species included in this genus 
are Neocoelidia bimactdata Baker and N. modesta Baker, 1898, and 
N. inflata Osborn and N. croceata Osborn, 1923. Neocoelidia smithii 
Baker, 1898, and probably N. punctata Osborn, 1923, and AT. omata 
Osborn, 1924, should be referred to the genus Chinaia Bruner and 
Metcalf. 

Chinaia Bruner and Metcalf 

(PI. XXXV, fig*. 7, 7A) 

Chinaia Bruner and Metcalf, Bull, Brooklyn Ent. Soc., vol. 29, No. 8, pp. 120>121, 1984. 

Most closely related to Neocoelidia Gillette and Baker and 
Jassus Fabricius by the broad genae, narrow head, long antennae, 
broad, short pronotum, and the reduced venation of the forewing. 
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Type of the genus, Exolidia picta Osborn, a Brasilian species. 
No other species known to the writer at present can be referred to 
the genus as above defined. 

Neobala, new genus 

(PI. XXX. fig. S) 

Related to Exolidia Osborn by the short, rounded crown, but 
separated from that genus by the venation of the forewing, which 
has a basal cross vein between R + M and Cu, and an anteapical 
cell which is truncate basally. 

Crown of nearly uniform length, sloping downward anteriorly 
and rounded to face, disk with numerous fine, longitudinal striae, 
basal median suture absent or very short. Ocelli distant from eyes 
about twice their own diameter. Face convex, clypeus somewhat 
swollen, genae rather broad next clypellus. Pronotum as in Exo¬ 
lidia. Forewing slender and tapered apically, apex rounded, ap¬ 
pendix large, apical veins not strongly curved as in Exolidia. 

Type of the genus, Thamnotettix palUdus Osborn, 1923 (p. 67), 
from South America. The genus, which appears to be limited in 
distribution to tropical South America, will also include Emcelis 
quadrimaculata Osborn, 1923, and Thamnotettix gmporensia (new 
name for Thamnotettix eordidua Osborn, 1923, nec Thamnotettix 
Bordidus Zetterstedt, 1838). 

Conala, new genus 

(PI. XXXV, fig. 6) 

Most closely related to Neobala, n. g., with which it agrees in 
wing venation; related to Idiotettix Osborn and Exolidia Osborn as 
well as to Neobala by the shape of the pronotum, which is broadest 
just behind the eyes. The genus differs from the above groups in 
the much produced and nearly conical head and the fine transverse 
pronotal striae, and bears a superficial resemblance to Spangber- 
giella Signoret because of the red dorsal markings of the head and 
thorax, but has no close structural affiniries with that genus. 

Crown greatly produced, apex narrowly rounded, disk slightly 
convex and with numerous fine, longitudinal striae, margins rounded 
to the face, and median basal suture absent. Ocelli small, distant 
from eyes about four times their own diameter. Face convex, ledge 
above antennal socket sometimes small. Pronotum with numerous 
fine, transverse striae, posterior margin angularly incised between. 
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basal angles of scutellum. Forewing with a large appendix, one 
closed anteapical cell, the base of which is truncate, and two claval 
veins. 

Type of the genus, Spangbergiella jasdata Osborn, 1923 (p. 29), 
from Brazil. This is the only species known at present which be¬ 
longs to the genus. 

Coelidiana, new genus 

(PI. XXX, fig. 8: H. XXXV, fig. 8) 

Related to, and previously included in Neocoelidia Gillette and 
Baker, but differing from that genus, as determined by its genotype 
tumidifrons Gillette and Baker, 1895, in being much more elongate 
with wings extending well beyond the tip of the abdomen, and in 
having a carina separating the crown and face. Differing from 
Chinaia Brunner and Metcalf by the presence of the carina between 
the crown and face and in having only three apical cells in the hind 
wing. 

Crown flat or nearly so, usually somewhat pentagonal in shape, 
distinctly raised above the eyes and separated from them by a short 
perpendicular wall, median length always greater than that next the 
eyes. Face strongly c(mvex; clypellus comparatively slender. Pro- 
notum wider than head, rather short; posterior margin broadly and 
shallowly incised; lateral margins comparatively long, distinctly 
carinate, somewhat curved and diverging posteriorly. Scutellum 
large. Forewing long and slender, with one closed, elongate, tri¬ 
angular anteapical cell. Appendix of forewing either very small or 
entirely absent. 

Type of the genus, Neocoelidia rubrolineata Baker, 1898 (p. 290), 
from Brazil. Other South American species included in this genus 
are Neocoelidia bimacvlata Baker and N. modesta Baker, 1898, and 
N. inflata Osborn and N. croceata Osborn, 1923. Neocoelidia smithii 
Baker, 1898, and probably N. punctata Osborn, 1923, and N. omata 
Osborn, 1924, should be referred to the genus Chinaia Bruner and 
Metcalf. 

Chinaia Bruner and Metcalf 

(PI. XXXV, figs. 7, 7A) 

Chinaia Bruner and Metcalf, Bull. Brooklyn Ent. Soc., vol. 29, No. S, pp. 120*121, 1984. 

Most closely related to Neocoelid&a Gillette and Baker and 
Jassus Fabricius by the broad genae, narrow head, long antennae, 
broad, short pronotum, and the reduced venation of the forewing. 
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Differing from Neocoelidia in having four apical cells in the hind 
wing and from Jassus by the venation of the forewing and the nar¬ 
row costal area of the hind wing. 

Crown raised above eyes and separated from them by a short, 
perpendicular area, rounded downward anteriorly to the front. 
Crown extending but slightly anterior to the eyes. Ocelli small, dis¬ 
tant from the eyes about one third the distance from eyes to median 
line of vertex. Clypellus strongly constricted near base. Antennae 
extremely long, usually longer than entire body, basal segments 
large. Pronotum short, lateral margins diverging posteriorly and 
feebly carinate, posterior margin broadly and shallowly incised. 
Forewing long and slender, basal two thirds opaque, appendix small 
or absent, one closed anteapical cell present. 

Type of the genus, Chinaia bella Bruner and Metcalf, 1934. The 
genus is represented in South America by Neocoelidia smithii Baker, 
1898. N. punctata Osborn, 1923, and N. omata Osborn, 1924, prob¬ 
ably belong here also. 

Chinaia was originally described as a member of the Bythosco- 
pidae because of the position of the ocelli. However, as indicated 
earlier in this paper, that character, used alone, is unreliable as a 
criterion for separation of the higher groups. The structure of the 
head and thorax, as pointed out above, identify Chinaia as a relative 
of Jassus and related genera. The nymphal stages also bear a close 
resemblance to the very distinctive nymphs of Jassus. 

Jassus Fabricius 

(PI. XXX, figs. 8, 9A: PI. XXXV, figs. 8, 8A) 

Jassus Fabricius, Syet. Rhyng., p, 86, 1803. 

Coelidia Qermar, Mag. d. Ent., vol. 4, pp. 88, 76, 182^. (Type, Coslidia venosa Oermar, 
1821, from Brazil.) 

Comparatively large, robust leaf hoppers with simple venation of 
forewing, narrow crown, and long face. 

Head narrower than thorax, crown unusually narrow, usually 
about as wide as one eye. Crown comparatively short, disk raised 
above level of eyes and separated from them by a short perpen¬ 
dicular area. Ocelli l|trge, situated on crown margin about as near 
to the median line as to the eye. Crown usually rounded to the 
front, occasionally separated by a distinct margin. Face unusually 
long, clypeus of about equal width throughout, cl 3 T)ellu 8 usually 
broadened distally, apex extending beyond genae. Genae reaching 
clypellus as broad sclerites, lateral margins sinu(ited. Pronotum 
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short, lateral margins diverging posteriorly and distinctly carinate; 
carinae about even with costal margins of forewings. Scutellum 
large. Forewing broad, usually broader apically than medially or 
basally, appendix distinct, with only one closed anteapical cell which 
is petiolate basally and truncate distally. Apical cells usually al¬ 
most parallel margined. 

Type of the genus, Jassm nervosm Fabricius, 1803, an American 
species. J. nervosus is not known to the writer but the generic de¬ 
scription here presented is based on numerous American species be¬ 
lieved to be congeneric with nervosus. Coelidia Germar appears to 
pertain to the longer headed American forms and may be found to 
be worthy of subgeneric or generic rank when the species are more 
fully known. 

A large number of species from South America have been de¬ 
scribed in this genus, and since most of them appear to have been 
correctly placed generically they are not listed below. 

Teridia Stal 

Terulia Stal, Bidmg till Rio Janeiro-Traktens Hemipter-fauna, Ft. 11. K. Svensk. Vet 
Akad. Handl., vol. 8, p. 50, 1860. 

Similar to Jassus Fabricius but larger and with the anterior and 
middle tibiae flattened but not broadened. Otherwise as in Jassus. 

Type of the genus, Terulia ferruginea St&l, 1860, a Brazilian 
species. The writer has not seen examples of ferruginea, and the 
above description is based on a specimen which appears to belong to 
the genus. 

Gabrita Walker 

Gahrita Walker, List. Homop., Suppl., p. 264, 1868. 

Petalopoda Spangberg, Ofv. Vet. Akad. Forh., vol. 86, p. 18, 1879. (Type, Petalopoda 
annidipes Spangberg, 1879, from South America.) 

Closely related to Jassus Fabricius in all important structural 
characters except that the fore femora and tibiae are broad and 
foliaceous. 

Type of the genus, Gabrita annulivena Walker, 1858, from South 
America. Neither annulivena nor annidipes are known to the writer 
from authentically determined material, but the characterization is 
based on a single specimen which appears to be Petaldpoda annidipes 
Spangberg. Petalopoda is placed as a synonym of Gabrita on the 
basis of the descriptions of the two. 
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PLATE XXVII 

Fw. 1, forewing (X 7); lA, hind wing (X 7); IB, face (X 15); 1C, head 
and thorax (X 15); and ID, left intermediate tibia and tarmu (X 30), of 
Chlorotettix unicolor (Fitch). 

Fm. 2, forewing; and 2A, hind wing, of Bythoscopus lanio (Linnaeus) (X 7). 
Fio.3, forewing of Pachyopsis ketua Uhler (X 7). 

Fio. 4, hindwing of Oneopsis diatmctut (Van Duzee) (X 15). 
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PLATE XXVHI 

Fig. 1, hindwin^ of Brasa nujicolha (Dozier) (X 15). 

Fig. 2, forewing of Bythomi rugom (Osborn) (X 7). 

Fig. 3, hindwing of Nionia palmen (Van Duzee) (X 15). 

Fig. 4, forewing, and 4A, hindwing, of Xcstocephalm pulicarius Van Duzee 
(X30). 

Fig. 5, forewing of Armgada rugom (Osborn) (X 8). 

Fig. 6, same of Egenus acuminatus Oman (X 7). 

Fig. 7, same of Spangbergiella vulnerata (Uhler) (X 15). 

Fig. 8, same of Bolarga Ipoliviana (Osborn) (X 15). 

Fig. 9, same of Luheria constricta Osborn (X 15). 



Oman: Bythoscownae and Jassinae 

i'LATE XXVIII 



4-XESTOCEPHALUS 



6-BGENUS 



'SPANGBERG/ELLA 


Q'BOLARGA 




9’LUHER/A 
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PLATE XXIX 

Fig. 1, forewing of Scaphyiopim elegans (Van Duzee) (X 15). 
Fig. 2, same of Sanctanus sancius (Say) (X 15). 

Fro. 3, same of Scaphoidida cingxdata Osborn (X 15). 

Fig. 4, same of Boiiamus lineatm Oman (X 15). 

Fig. 5, same of Bahita injuscaia (Osborn) (X 8). 

Fig. 6, same of Kanorba reflexa Oman (X 15). 

Fig. 7, same of Garapita garbosa Oman (X 15). 

Fig. 8, same of Caphodus maculatv^ Oman (X 15). 

Fig, 9, same of Agudus typiem Oman (X 15). 

Fig. 10, same of Hecaloidia nervosa Osborn (X 15). 



Oman: Bythoscopinae and Jabsinae 


PLATE XXIX 



9-AGOOUS 




408 


The UNrvEKSiTY Science Bulletin 


PLATE XXX 

Fic, 1, forewing of Eusceloidia nitida Osborn (X 1^)). 

Fig. 2, same of Adnopterus acumwutus Van Duzee (X 15). 

Fig. 3, same of Neobala pallida (Osborn) (X 15). 

Fig. 4, forewing; and 4A, hindwing, of Balclutha punctata (Thunberg) 
(X 15). 

Fig. 5, forewing of Exolidia pkta Osborn (X 15). 

Fig. 6, same of Cortona minuta Oman (X 30). 

Fig. 7, same of Idiotctiu fasciatus Osborn (X 8). 

Fig. 8, same of Coelidiana rubrolineata (Baker) (X 8). 

Fig. 9, forewing; and 9A, hindwing, of Jassus olitonus (Say) (X 7). 



Oman: Bythoscopinae and Jassinae 

PLATE XXX 
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PLATE XXXI 

Fig. 1, head and thorax of Bythonia rugosa (Osbom) (X 15). 

Fig. 2, same of Nionia palmeri (Van Diizce) (X 30). 

Fig. 3, same of Xesiocephalus pvlicarius Van Duzee (X 30). 

Fig. 4, same of Cariancha carihoba Oman (X 15). 

Fig. 5, same of Brincardorus laticeps Oman (X 15). 

Fig. 6, same of Cerrillus notatus (Osbom) (X 35). 

Fig. 7, head and thorax; and 7A, face, of Arrugada rugosa (Osbom) (X 15). 
Fig, 8 , head and thorax of Lukeria consirlcta Osbom (X 15). 

Fig. 9, same of Bonamvfi Hneatus Oman (X 15). 

Fig. 10, same of Egenus acuminaius Oman (X 15). 
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PLATE XXXII 

Fig, 1, head and thorax of male; and lA, of femahs of Spangbergiella 
vulnerata (Uhler) (X 15). 

Fio. 2, head and thorax of Bolarga boliviana (Osborn) (X 30). 

Fio. 3, head and thorax; 3A, front; and 3B, head in profile, of Scaphytopius 
elegans (Van Duzee) (X 30). 

Fig. 4, head and thorax of Scaphoidida dngulata Osborn (X 15). 

Fio. 5, same of Sanctanus sanctus (Say) (X 30). 

Fio. 6, same of Osbomellus auronitens (Provancher) (X 15). 

Fig. 7, same of GarapUa garbosctOmm (X 30). 

Fio. 8, same of Portanus stigmoms (Uhler) (X 15). 

Fig. 9, same of Agudus typicus Oman (X 15). 
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PLATE XXXIII 

Fig. 1, head and thorax of Cumora anguhta Oman (X 30). 

Fig. 2, same of Kanorba refiexa Oman (X 30). 

Fig. 3, same of Hecaloidia nervosa Osbom (X 15). 

Fig. 4, same of Caphodus maculatus Oman (X 30). 

Fig. 6, head and thorax; and 5A, face, of Baroma reticulata Oman (X 15)* 
Fig. 6 , head and thorax of Menosoma cincta (Osbom and Ball) (X 15). 

Fig. 7, same of Atanus dentatus (Osbom) (X 30). 

Fig. 8 , same of Bahita infuscata (Osbom) (X 15). 

Fig. 9, same of Hegira brunnea Oman (X 15), 

Fig. 10, head and thorax; and lOA, face of Exitianus obscurinervis (Stil) 
(X 30). 




9-H£GmA 


io-ex/r/ANi/s 
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PLATE XXXIV 

Fio. 1, head and thorax; and lA, head in profile, of Emceloidia nitida 
Osborn (X 30). 

Fig. 2, head and thorax of Faltnh brachyptera Oman (X 30). 

Fig. 3, same of Brazosa picturella (Baker) (X 30). 

Fig. 4, same of Alaca longicauda Oman (X 15)* 

Fig. 5, same of Acinoptcrm acumimtus Van Duzce (X 13) • 

Fig. 6, same of Cortov<i minuta Oman (X 30). 

Fig. 7, same of Onura ebumeola Oman (X 30). 

Fig. 8, same of Chlorotettix unicolor (Fitch) (X 13)- 
Fig. 9, head and thorax; and 9A, face, of Stirellus bicolor (Van Duzee) 
(X 30). 

Fig. 10, head and thorax of Benala tumidn (Osborn) (X 30). 
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PLATE XXXV 

Fio. 1, head and thorax of Balclutha punctata (Thunberg) (X 30). 

Fia. 2, same of Nesosteks hcbe Kirkaldy (X 30). 

Fig. 3, head and thorax; and 3A, face, of Idioiettix fasciatus Osborn (X 15). 
Fig. 4, head and thorax of Exolidia picta Osborn (X 15). 

Fig. 5, same of Conala fasdata (Osborn) (X 30). 

Fig. 6 , same of Coelidiana rubrolineata (Baker) (X 15). 

Fig. 7, head and thorax; and 7A, face, of Chinaia bella Bruner and Metcalf 
(X 15). 

Fig. 8, head and thorax; and 8A, face, of Jassus olitorius (Say) (X 15). 



Oman: Bythoscopinae and Jassinae 
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N u mbers refer to pages on which the genera are described. Synonyms and 
homonyms are italicized, valid names are not. 
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A Contribution to the Taxonomy of the Subfamily Issinae 
in America North of Mexico (Fulgoridae, 
Homoptera) 

KATHLEEN C. DOERTNO, Departineiit of Entomology» University of Kansas 

Part I 

ABsm\c-r: This paper compristjs the first part of a monograph dealing with 
the taxonomy of the subfamily Issinae (Fulgoridae, Homoptera) in America, 
north of Mexico. This section of the study includes only the genus Dictyssa, 
which is one of the few large genera in the subfamily. Of the ten established 
species the following five species of Melichar’s are redescribed and compara¬ 
tive notes and drawings of structural details are given: D. areolata, D. mutnta, 
D. fiisca, D. clathrata and D. margincpunctata. Comparative notes and draw¬ 
ings are added for four other species; namely, D. obliqua Ball, D. ovata Ball, 
D. jcncstraia Ball, and D. transvcrm Van Duzee. Material of Dictyssa mira 
Van Duzee was not available for study, but this species is included in the key, 
Dictyssa scmivitrea Provancher is reduced to synonymy under Dictyobia 
permutata Uhler. The characters of most value for classification are the male 
genitalia, the shape of the tegmina and the venation of the wings. The follow¬ 
ing species are described as new: D. maculosa, D. monrovUma, D. quadravitrea, 
D. beamcri and D, balli. 


INTRODUCTION 

T he purposes in writing this paper are several: First, to assem¬ 
ble under one article all our knowledge to date concerning the 
taxonomy of the previously described species in this subfamily 
which occur in America, north of Mexico, since many species have 
been added to the group after the publication of Melichar’s mono¬ 
graph in 1906; second, to make comprehensive keys to the genera 
and the species; third, to describe a number of new species and rede- 
scribe some of the older doubtful species; fourth, to study and 
figure the male genitalia of all available species, which, as far as the 
writer knows, has not hitherto been done in the Fulgoridae; lastly, 
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to present visual aids, such as the drawings of lateral views of the 
different species, which may help others in identifying the species. 

Family Characteristics 

Antennae placed on tlie side of the head below the eyes, very vari¬ 
able in shape and size, but usually consisting of two segments termi¬ 
nated by a very fine hair or bristle, rarely with basal appendages 
fOtioceriis); sense organs on antennae numerous and generally of a 
complex nature and mostly situated on the second segment; middle 
coxae articulated considerably apart, allowing for considerable range 
of movement, as opposed to those of the Cicadoidea, which are (‘loser 
together and allow for very limited movements; hind coxae immobile 
and exterior part coalesced with metathorax; no filter present be¬ 
tween midint(‘stinc and crop; ovipositor, with the excepi ion of part 
of the Cixiinae, greatly reduced or incomplete, anterior and middle 
pairs of valves not lastened together by tongue and groove arrange¬ 
ments as in the Cicadoidea. Prothorax normally d(;veloped and 
unarmed. 

Note.— Th(' clasisificjitioii of the family Fulgoridac is today a controversial 
question. Some Homoi)terists believe that the family should remain as one 
family, which in turn is then subdivided into some ten or eleven subfamilies. 
Others believe that many of these subfamilies should be raised to family rank. 
Until W'o have completed moiv detailed morphological and taxonomic work of 
the entire group, especially in regard to wing venation and male genitalia, the 
writer does not fe(‘l that it is advisable to make too radical a departure from 
the generally accepted older view of kerpmg the family Fulgoridao intact. If 
this view is held, the fainilv characteristics are the same as the suix'rfarnib'' 
Fulgoroidea 

Subfamily Characteristics 

Head not narrower, or only slightly so, than pronotum. Clypeus 
convex, but not greatly produced beyond plane, its lateral margins 
not keeled. Pronotum posteriorly siibquadrate, anteriorly roundingly 
produced. Scutellurn usually much longer than pronotum. Tegmina 
in texture either coriaceous, somewhat corneus, or vitreous, either 
entirely or with vitreous patches; held rooflike over body, their anal 
margins usually meeting, but sometimes widely separated. Hind 
wings very variable, being either absent, rudimentary, slight and 
narrow, or large and ample where they are notched at sides so that 
they can be folded in three. Hind legs with two to four spines on 
hind tibiae. 
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Technique and Terminology 

The only niieeinl teehnicjue which niiftht l)c of interest to describe 
is that used in studying the male genitalifi. Drawings of these struc¬ 
tures were made from microscope slides, made in the following way. 
The specimens were relaxed either in a relaxing jar or by boiling 
them for a minute or two in hot water. The tip of the abdomen was 
carefully removed and this placed in 10 percent caustic potash which 
was heated to the boiling point and sometimes boiknl for a moment 
or two (the exact time required should be tried out by the operator). 
After boiling in the caustic potash the tip of the abdomen was next 
placed in glyc(‘rine or water for dissection. The dissected parts were 
then allowed to stand in On percent alcohol for a few seconds. From 
this medium ihvy were immediately mounted in diaphane on the 
slide. Drawings of the lateral views of the aedeagus, the harpagones 
and the anal flaps were made from these slides. All other drawings 
wer(‘ drawn from the sjiecimens. 

The terminology for most of the morphologic^al characteristics was 
obtained from Snodgrass’ textbook ^^Principles of Insect Morphol¬ 
ogy” (.1936) or Muir's paper, entitled, “On the Classification of the 
Fiilgoroidea” (1923). Special terms used in the descriptions or keys 
are labeled or indicated on the first drawings of each plate. 

THE GENTTS DTCTYSSA 
Description of the Genus 

Small, robust insects with hemispherical tegmina which arc held 
vertical to the body and whose greatest width is at tip of clavus or 
])osterior to tij). The apical margin of the tegmen strongly round¬ 
ing and the costal margin expanded. Vertex extremely short, through 
middle, not produccal much beyond eyes, usually depressed through 
middle and with eh^vated margins. Pronotum extremely narrow at 
sides wliere it tapers to almost a point; its anterior margin deeply 
emarginate into region of the vertex; its posterior margin shallowly 
concave. Mesonotum triangular, with or without a median carina 
present. Frons quadrangular, usually more or less parallel mar¬ 
gined, truncate posteriorly, deeply emarginate anteriorly for the in¬ 
sertion of the postclypeus. Postclypeus moderately inflated. Ante- 
clypeus and labrum small. Main veins of tegmen coarse, a network 
of finer veins between them; median cells or bands of cells fre¬ 
quently hyaline, which contrast sharply with the opaque or darker 
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outer cells. Wing venation, based on Muir, Tillyard and Snodgrass, 
show the following general characteristics: vein Sc divided, Sci (= 
costal vein of Metcalf) running along costal border for at least half 
the length of the wing; Scg and R united at base and then running 
more or less parallel with each other to apex where they are lost in 
the apical reticulation; vein R thus unbranched, as is typical for 
many Honioptera; vein M typically two branched, sometimes three 
branches present; vein CUj divided into two branches, Cu^a and 
CUjb; vein CUg forming the claval suture as in all Homoptera. Hind 
wings usually absent or rudimentary. Two spines present on hind 
tibiae. 


History of the Genus 

To date the following eleven species have been described: D. 
semivitrea Provancher (1889), D. areolata Mel. (1906), I), clathrata 
Mel. (1906), D. fusca Mel. (1906), D. marginepunctata (1906), D. 
mutata Mel. (1906), D. fenestrata Ball (1910), D, ovata Ball 
(1910), D, obliqua Ball (1910), D. tramuersa Van Duz. (1914), and 
D, mira Van Duz. (1928). 

In the opinion of Mr. E. D. Ball (University of Arizona, Tucson) 
and Mr. Paul Oman (Homopterist, U. S. National Museum) Dic- 
tyssa semivitrea Provancher is Dictyobm permutata Uhler (1889). 
The author agrees with this viewpoint, as Provancher^s written de¬ 
scription fits fairly accurately the species known as Dictyobia per- 
viutata Uhler, and cannot possibly be applied to any known species 
of Dictyssa. Melichar in his revision of the Issinae evidently mis¬ 
took DirCtyonia obscura Uhler (1889) for Provancher’s semivitrea. 

Of the ten known species in the genus the writer has studied types 
or paratypes of all species except mira Van Duz. To this list is 
being added in the present paper five new species. 

Key to the Species 

1. Tegmen with no hyaline cells or oblique band across center of corium dis¬ 

tinctly separated from darker outer colls... 2 

Tegmen with two or more large hyaline cells or an oblique band of hyaline 
colls across middle of corium, distinctly separated frtmi the other opaque 
cells . 4 

2. (1) Entire tegmen translucent with occasional brown spots, elongate; smallest 

species in the g4’nu8; greatest width of tegmen in Ime with apex of 

clavus.'. tmnaversa Van Duaiee, 440 

Tegmen opaque, greatest width at least two thirds of length and posterior 
to apex of clavus..... 8 

3. (2) Tegmon entiiely fuscous, scmiopaque; vein M,-la “Pr»aratpd at center of 

tegmen; tegmen broadest just posterior to apex of clavus.. ./w«ca Melichar, 428 
Tegmon opaque black, with a marginal border of circular h>aline spots; 
angle in vein R nearer to vein Mi-f-s simple, 

marginepimctata Melichar, 431 
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4 . (1) Tegmen with hyaline band across coriiun composed of numerous cells, at 

least more than five. 6 

Tegmen with three to five conspicuous hyaline cells across corium, in an 

oblique band . 7 

6. (4) Tegmen with width subequal to length, cells small; greatest width of leg¬ 
men in line or slightly anterior to apex of clavus; vein Mj-fa divided 

just beyond middle. clathrata Melichar, 

Tegmen elongate, their greatest width either in line or posterior to apex of 
clavus; smaller insects. 6 

6. (6) Tegmen with large, angular cells, the hyaline band across conum broad in 

proportion to opaque part; vein Mi+s unbranched and running straight 

across corium; base of wing greatly narrowed. quadravitrea, n. sp , 

Tegmen dark blackish-brown; hyaline band of cells composed of many 
small ones; vein branched... beameri, n. sp., 

7. (4) Larger insects* 4.5-.*) mm in length; elytra with oblique bands of fuscous 

and tan in addition to the vitnnius cells. 8 

Smaller insects, usually under 4.6 mm.; bicolored tegmina with vitreous and 
fuscous cells strongly contrasting. 9 

8. (7) Tegmina thickened, greenish-white with oblique fuscous and pale vittae, 

mtra Van Duzee, 


Tegmina not particularly thickened, pale, clouded with fuscous; distinct 
large hyaline cells across corium; gieatest width beyond apex of clavus; 
angle of R strongly pronounced so that vein R at tins point comes nearer 

vein Ml-fa than Sca... arcolata Melichar, 

9, (7) Tegmina elongate, the large central hyaline cell of conum at least twice as 
long as its width; angle in vein R acute, at which point R is nearer vein 

Mi-fa than Sca. 10 

Tegmina not elongate, the central hvaline cell subquadrate, its length ap¬ 
proximating its width; vein R simuite, making a less distinct angle at 
end of the central hyaline cell. 11 

10. (9) Tegmina distinctly elongate, its length approximately twice its width, the 

hyaline cells of corium extremely long, running more lengthwise of wing 

than in other species. balh, n. sp., 

Tegmma not twice long as wide; the central hyaline cell large, extending 
posteriorly beyond middle to about base of apical fourth, two other 
conspicuous hyaline cells placed between it and costal border; angle in 
vein R very acute. monroviana, n. sp., 

11. (9) Similar to areolata in shape of tegmina; central hyaline cell of conum al¬ 

most circular, (lie oblique hyaline band abbreviated, not reaching costa; 
costal border broad; angle in vein R acute and near center of tegmen. 

ovata Ball, 

Species elongate; the oblique hyaline band with cells irregular in size, reach¬ 
ing completely to costal border; costal border narrow. 12 

12. (11) Brown in general color with two tiansvers© bands of hyaline spots behind 

middle of tegmina... 18 

Brown with only one tran.sverse band of hyaline spots, the ccm.spicuous 
hyaline cells across apex lackmg. 14 

13. (12) Head and pronotum dark; one transveree row of hyaline cells behind middle 

in conum of tegmen; hyaline cells across apex of corium large; angle of 

vein R nearer to vein Mi-fa than vein Sca. fenestrata Ball, 

Head and pronotum bright yellow; discs of many cells in conum hyaline, 
the apical hyaline cells not any larger or more conspicuous than others; 
two transverse rows of hvaline cells beyond middle; angle in vein R 
equidistant between veins Mi-fa and Sca.... maculosa, n. sp., 

14. (12) Dark tegmina with a yellow or light-colored head and thorax; angle in vein 

R at about base of apical third of tegmen; vein R at this point equi¬ 
distant between veins Mi-fa ^nd Sca. mutata Melichar, 

VITith a dark-colored head and thorax; angle in vein R located just slightly 
posterior to middle, vein R at this point nearer to vein Mj-f a than Sca, 

obhqua Ball, 
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Dictyssa areolata Melichar, 1906 

Melichar, Leopold, Monographie der Isslden (Homoptera). Abh. k. k. Zool.-Bot. Gea. 
Wien, HI, pt. 4, 1906. 

Size. Length of body to tip of tegmen, 3.6 mm. to 4.8 mm. 
Length of tegmen, 3.5 mm. to 3.9 mm.; width of tegmen, 2.7 mm. to 
2.8 mm. This is one of the largest species in the genus. 






















% 

426 The University Science Bulletin 

Color, This is a variegated species in brownish-yellow and dark 
brown. Head and thorax from above uniformly golden tan or some¬ 
times washed in fuscous. Below thorax light yellow. Abdomen tan, 
the genitalia frequently brownish. Tegmina variegated in coloring, 
the oblique hyaline band made up principally of 5 to 6 ver>" large 
cells with the two central cells subequal and larger than the others 
and those touching the costal border the smallest of all; these liyaline 
cells bordered with opaque white and studded around entire margins 
by dark spurs of veins; anterior to the hyaline band the tegmen is 
golden brown shaded to very dark brown at base, the costal border 
at base whitish-yellow crossed by dark, elevated veinlets; posterior 
to hyaline band is a very dark brown area, occupying apical half of 
clavus, then extending on to corium where it ends as the posterior 
dark border of the large central cell; after this dark band occurs a 
much lighter band, starting just posterior to apex of (‘lavus as a 
cluster of about 5 small white cells, then becoming a transverse band 
of light brown and ending at the more posterior hyaline discal cell; 
finally apex of corium pitch brown, studded all around apical border 
with semicircular and elongate white, subhyaline spots and some¬ 
times in addition a cluster of three small round hyaline (‘(dls in 
the region of cell Mj+g anterior to the border. 

Structural characierhtics. Vertex extremely broad and short, de¬ 
pressed through middle, its lateral margins anteriorly converging, its 
length on median line approximately half length of pronotum at mid¬ 
dle. Greatest width of eyes less than half tin; ividth of vertex. 
Frons with lateral margins subparallel although bulging slightly 
next to eyes, all its margins sharply elevated, median carina very 
distinct but disappearing before reaching clypeus. 

Postclypeus with posterior margin angularly produced into the 
frons for a distance equal to about one fourth the length of the latter. 
Pronotum with anterior margin sharply elevated, roundingly pro¬ 
duced and its posterior margin very shallowly concave; its length 
through middle approximately one half the length of the mesonotum 
at middle; a median carina only faintly visible if at all; two small 
round depressed spots on disc, one on each side of median line. 
Mesonotum with only a very faint median carina present, a trans¬ 
verse groove following anterior margin but stopping at either side 
before reaching lateral margin. Tegmina one fourth longer than 
wide, their greatest width posterior to apex of clavus, hemispherical 
in outline, with oblique hyaline band across disc made up of 4 to 5 
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large cells, the largest one being the central one located between 
veins M and R, another one almost equaling it in size, posterior and 
ventrad of it between R and Sc, a large one in the anal region extend¬ 
ing to the elavus, and one or two small ones touching costal border; 
across apex of tegmen large elongate hyaline sj)ots alternating with 
small seanicircailar ones; tlie costal border exi)anded at base with 
round or rectangular spots in the cells between the veinlets; vein R 
making almost right-angled bends, extending very close to so 
that the space between veins R and Sc^ is about 8 times the distan(*u 
between R and Mj+oi vein single. 

Male gcmtalia. Anal flap (lOlh abdominal s(‘gment) in width 
about twi(‘e as widti as long, its posterior margin trunc^atcly emargi- 
nate. Eleventh segment scarcely visible, its dorsal stylus long and 
conspicuous. 

Ilarpagones (genital styli), visible externally as two-pointed 
plates exceeded by anal tube for a short distance. From a flattened 
lateral view (see drawing 25, plate XLI) each harpago is roughly 
(luadrangular, broadest through apical third, the dorsal margin of 
this r('gion extended dorsad into a short, recurved hook, another 
small broad hook or flap just anterior to the latter. 

The aedeagus as viewed from the right side is a long tube partially 
sclerotized, bearing a short recunTd lateral hook attached slightly 
posterior to middle, and two large vcntrad-curving basal hooks, the 
apical halves only of which extend beyond the theca. On the left side 
a short blunt hook is attached at middle. The theca in this species 
extends over about the basal third of the aedeagus; on the right side 
its jiosterior margin is truncate and on the left side posteriorly it is 
extended into a heavily sclerotized, strongly recurved hook which 
simulates the appearance of the thecal hooks. 

Female genitalia. Anal flap (10th abdominal segment) broad, 
roundingly pointed posteriorly. The external valves of the ovi¬ 
positor widest at a point about midway of their length, their com¬ 
bined width greater than their length. 

Comparative notes. This species is an easily recognized species 
externally by both color and structure. The variegated or mottled 
tan and brown of the tegmina and the cluster of small white spots 
in the region of cell addition to the usual oblique and apical 

bands separate it very distinctly. It is the largest species in the 
genus, excepting D. mira Van Duzee. It differs from all other 
species in the genus by having vein R bend at almost an acute angle 
and coming so close to Mi ^.2 that the space between veins R and 
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Scg is about three times the distance between' R and Mi+g- The 
male genitalia are characteristic and distinctive for the species. 
(See plate XXXVIII, drawings 4a and 4b.) 

Notes on distribution. This species w^as described from males col¬ 
lected at Los Angeles, Cal. The type is located in the museum 
at Washington. Since this species has been wrongly determined, 
drawings of the type are figured on plate XXXVI as well as that of 
a specimen recently collected. A large scries of this species has been 
collected by R. H. Beamer from Monrovia, Cal., in July. 

Dictyssa fusca Melichar, 1906 

Melichar, Leopold. Monographie der Issiden (Homoptcra). Abh. k. k. Zool.-Bot. Ges. 
Wien, III, pt. 4, 1906. 

Size. Length of body to tip of tegmen, 3.3 mm. Length of 
tegmen, 2.85 mm.; width of tegmen, 2.4 mm. 

Color. Most of body and tegmina uniform testaceous brown, oc¬ 
casionally with one or two small hyaline cells in corium of tegmen. 
Thorax light tan shaded with brown. Abdomen dark testaceous 
brown. Legs tannish tu brown. 

Structural characteristics. Vertex characteristic for the genus, 
very broad and short, length through middle approximately one half 
of pronotum at middle. GrcatCvSt width of eyes slightly over one 
third the width of the vertex. Front, parallel-margined, its greatest 
width through middle; the median carina distinct. Pronotum ex¬ 
ceeded at sides by eyes. Mesonotum over one third longer than 
pronotum, a distinct transverse groove near anterior end and a faint 
median carina present but not reaching ,apex. Tegmina semiopaque, 
not much longer than wide, their greatest width just posterior to 
apex of clavus at which region they are distinc*tly inflated; the veins 
coarse, outlining small cells, the costal margin at base considerably 
reflexed; venation characteristic for the species with vein R not 
angled but merely rounding, distinctly nearer Sc than M, vein M 
forked very near base, vein Mj^g separating into M^ and Mg slightly 
posterior to middle of tegmen, vein M 8+4 simple, curving more toward 
Cu^a than in most species except D. jusca. 

Male genitalia. Anal flap which is an external ventral extension 
of the tenth abdominal segment, not quite twice as long as broad, 
slightly bilobed at tip. Eleventh abdominal segment scarcely visible, 
its dorsal stylus long and slender. 

Harpagones (genital styli of authors) visible externally on ventral 
side as two broad, platelike lobes, but which appear to be dovetailed 
into abdomen more than in most species. Prom a flattened lateral 
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view (see drawing 21 , plate XLI) each harpago is subquadrangular 
and has its posterior dorsal corner prolonged dorsad into a slender 
process recurved at tip around aedeagus, a short broad spine or hook 
placed externally at the base of this dorsal extension. The aedeagus 
is distinctly different from clathrata and other species. Unfortu¬ 
nately the drawing is a composite one made from a poor slide, yet 
the differences are so distinct that it leaves little doubt as to this 
being a distinct species. 

The aedeagus as viewed from the right side is a long slender tube 
bearing one long recurved hook midway of its length and a two- 
hooked extension attached at its extreme base, these hooks showing 
beyond the theca as two equal, adjoining and heavily sclerotized 
hooks which curve only slightly dorsad. As viewed from the left 
side the tips of the three hooks only are visible. The theca is a 
semimembranous tube, covering about one half of the aedeagus at 
its base. As viewed from the right side it has a truncate, posterior 
margin and from the left side has its ventral region extending more 
caudad into a broad truncate flap. (See drawings 2 a and 2 b, plate 
XXXVIII.) 

Female genitalia. Anal flap ( 10 th segment) as drawn attached to 
specimen about twice as long as broad with the genital stylus long 
and slender. The external valves of the ovipositor as viewed from 
the ventral side are broadest at a point from base which is about 
three-fourths of the total length of the valves, their combined widths 
at this point greater than the length of the valves. 

Comparative notes. This species is distinguished externally from 
all other specnes by the uniform dark-brown color, the small size of 
the cells of the tegmen, the characteristic broadness of the tegmen 
and the forking of vein M 3 + 4 . It more closely resembles D. clathrata 
than any other species, but it differs externally from this species 
by lacking the hyaline cells in the corium and by having vein 
M separated near base of wing and vein R distinctly nearer to Scj 
than M. The male genitalia easily distinguish this species from all 
ot})er species and are especially significant in separating it from D. 
clathrata. 

Data on distribution. Melichar lists this from California. The 
data on paratype material assigns this species to Placer county, Cali¬ 
fornia, collected in October. Perhaps the lateness of the season ac¬ 
counts for the scarcity of specimens. It appears to be the rarest 
species in the genus. 

Type specimens are located in the U. S. National Museum at 
Washington, D. C. 
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Dictyssa clathrata Melichar, 1906 

Melichar, Leopold. Monographie der Issiden (Homoptera). Abh. k. k. Zool.-Bot. Ges. 
Wien, III, pt. 4, 1906. 

Size. Length of body to tip of tegmen, 3.3 mm. to 3.6 mm. 
Length of tegmen, 2.7 mm. to 3.15 mm.; width of tegmen, 2.25 mm. 
to 2.7 mm. 

Color. Body pitch brown except the ventral side of thorax, which 
is light brown. Margins and faint median line of vertex tan. Mar¬ 
gins of pronotum darker brown than disc. Margins and carinae 
of mesonotum tan. Median carina of frons and clypens tan, rest 
of frons pitch brown, clypeus somewhat lighter. Tegmina typically 
pitch brown except for oblique band of hyaline or milky, semi¬ 
transparent cells across clavus and corium and 5 small, round, 
whitish, semitransparent cells along extreme apical margin. Legs 
pitch brown. 

Note.—^V ariation in color occurs in this species to the extent of the liead 
and thorax being golden brown as opposed to pitch brown of the tegmina or 
sometimes the latter also become golden brown likewise. 

Structural characteristics. Vertex broad and short, length 
through middle one half the length of pronotum at middle. Great¬ 
est width of eyes approximately one half the width of the vertex. 
Frons with lateral margins parallel, its length along middle equal to 
the lengtli of the postclypeus; the median carina distinct, running 
into a faint transverse carina which does not reach to lateral mar¬ 
gins. Mesonotum not quite twice as long as pronotum on median 
line; a distinct transverse groove along anterior border which does 
not reach to the lateral margins; a faint median carina present and 
two lateral carinae faintly indicated. Tegmina semiopaque, some¬ 
what inflated, approximately one ninth longer than wide, their great¬ 
est width in line with apex of clavus; the veins coarse, outlining 
small cells, the costal margin narrowly expanded on basal half; 
venation characteristic of the species with vein R not angled but 
merely rounding, distinctly nearer to M^ than Scg, vein M forked 
only slightly anterior to middle, vein M^+o separated posterior to 
middle, vein My ^4 curving more toward Cuja than in most species. 

Male genitalia. Anal flap (10th segment) not quite twice as 
broad as long, slightly notched at tip. The eleventh segment 
slightly visible, its dorsal stylus approximating it in length. 

Harpagones (genital styli) visible externally on ventral side as 
two slenderly pointed flaps, the rest of the abdomen showing con¬ 
siderably beyond them. From a flattened lateral view (see draw¬ 
ing 20, plate XLI) each harpago is roughly quadrangular but has 



Doering: Subfamily Issinab 


431 


its posterior, dorsal region extended into a slender process, truncate 
at tip and only slightly curved, the whole process being shorter 
than that of D. fmca. At the base of this dorsal extension is a 
slender, pointed ventrad curving external hook. 

The eadeagus as viewed from the right side is a curved tubular 
structure bearing a short slender pointed hook midway of its length 
and a broad, well sclerotized hook attached near its base but ex¬ 
tending well beyond the theca almost to the tip of the aedeagus. 
On the left side the aedeagus bears no hooks. The theca as viewed 
from the right side extends a little beyond the basal third of the 
aedeagus and is truncate anteriorly. From the left view it appears 
as an elongate broad flap, extending almost to apex of the aedeagus. 

Female genitalia. Anal flap (10th segment) as drawn on speci¬ 
men broader through basal half and tapering slightly to a truncate 
apex. The external valves of the ovipositor very broad in propor¬ 
tion to length, their greatest width being just slightly posterior to 
the middle. 

Comparative notes. This species is separated externally from 
the majority of species by its very broad and characteristically 
shaped tegrnina, and the small cells in the wing and especially those 
making uj) the hyaline or light band. It clearly resembles D. fusca 
Mclichar in size and shape of tegrnina. It is separated externally 
from the latter by the presence of the oblique band of hyaline cells 
and the apical row of five round white cells as well as by the fact 
that the greatest width of each tegmen is anterior to the apex of 
the clavus in clathrata but posterior in fusca, and that vein R is 
distinctly nearer to vein INI than SCg and vein M is separated only 
slightly anterior to middle. The male genitalia distinctly separate 
this species from every other member of the genus. 

Notes on distribution. Melichar lists this species from California. 
Recently specimens have been taken by Mr. Paul Oman and R. 
H. Beamer from Redding, Cal., in June, and from Sacramento 
county, California, by L. D. Anderson in August. The author had 
available for study 8 specimens. Apparently this species, like fusca, 
is not a common one. 

Dictyssa margincpunctata Melichar, 1906 

Melichar, Leopold. Monographie der Issiden (Homoptera). Abh. k. k. Zool.-Bot. Qes. 
Wien. Ill, pt. 4 , 1906. 

Size. Length of body to tip of tegmen, 3.15 mm. to 3.5 mm. 
Length of tegmen, 2.7 mm. to 2.85 mm.; width of tegmen, 1.8 mm. 
to 2.1 mm. 
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Color, This is the darkest species in the genus. Body color is dark 
brown except for light brown or yellow on margins and median stripe 
on vertex, median carinae and lateral and posterior margins on pro- 
notum and mesonotum, median carina of frons and two spots on 
gena, one dorsad of antenna and one ventrad. Tegmina uniform 
blackish-brown, the conspicuous veins lighter or even reddish and a 
conspicuous row of semitransparent white spots, numbering about 
twelve to fifteen, sometimes practically uniform in size, in other 
specimens alternately small and large, those in the costal margin 
rectangular and crowded together. Legs blackish-brown. 

Note. —One color variation is noted in some specimens, namely a bright 
yellow head or thorax contrasting sharply with the pitch-black tegmina. 

Structural characteristics. Vertex characteristically broad and 
short, slightly more than twice as broad as greatest width of eye, 
length through middle about half length of pronotum. Frons broad, 
subequal in length and width, with a diwstinct, well-elevated median 
Carina. Pronotum with a faint median carina and laterad of it on 
either side a small circular depression. Mesonotum wuth a faint 
median carina and in center of each lateral third a shallow depres¬ 
sion. Tegmina coriaceous with distinct elevated veins, their greatest 
width on a line even with apex of clavus, their posterior margins 
evenly rounding, the costal margin somewhat expanded at base; 
venation characteristic of the species with the angle in vein R in¬ 
dicated but not pronounced and vein R at this point closer to vein 
Mi +2 Scj, mainly due to the fact that the latter runs nearer 
middle of tegmen; vein single. 

Male genitalia. Anal flap (10th segment) slightly broader than 
one half its length, with its apical margin sliallowly emarginate. The 
eleventh segment not always visible, its dorsal stylus an elongate 
fingerlike lobe. 

Harpagones (genital styli) from an external ventral view broad at 
base and tapering at their apices, not much of abdomen visible be¬ 
yond them. From a flattened lateral view (see drawing 19, plate 
XLI) each harpago is roughly quadrangular with its posterior dorsal 
corner extended into a short, sharply pointed process, at base of 
which is a broad, shallow, small external hook. 

The aedeagus as viewed on the right side is a long, curved tubular 
structure bearing a sharply pointed sclerotized hook attached at a 
point from apex of aedeagus, which equals in distance about one 
fourth the total length of the aedeagus and shows the apices of two 
heavily sclerotized, sharply pointed basal hooks, one of which ex- 
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tends beyond the theca a little more than twice as far as the other 
does. On the left side the aedcagus bears an apical hook which is 
attached at a point from apex of aedeagus that equals in distance 
about one third the total length of the aedeagus. The two basal 
hooks show again from this view. The theca on the right side ex¬ 
tends over the aedeagus not quite half its length and is angularly 
produced on posterior margin. On the left side the theca is extended 
posteriorly into a finely tapering spinelike process. (Sec drawings 
11 a and 11b, plate XXXIX.) 

Female genitalia. Anal flap (10th segment) broadest through 
middle, suddenly tapering to a roundingly pointed apex. The ex¬ 
ternal valves of the ovipositor very broad in proportion to length, 
their greatest width being just slightly posterior to the middle. 

Comparative notes. In size and shape of tegmina very similar to 
the obliqua and mutata group. It differs from these species by the 
uniform dark-brown tegmina with the sharply contrasting white 
apical and costal spots and the small cells throughout the length of 
th(‘ tegmina. It differs from other species by the characteristic 
shape of the tegmina. The male genitalia definitely distinguish it 
from other species. 

Notes on distribution. Melichar lists this species from California. 
It is described from a female specimen which is in the Signoret col¬ 
lection in Wien, Austria. The author studied nine specimens col¬ 
lected in San Diego county, California, by Paul Oman, and at 
Campo, Beaumont and Jacumba, Cal., by R. H. Beamer in July and 
August. 

Dictyssa mutata Melichar, 1906 

Meliolinr, Lt?<jpoItl, Monojsmphie <ier Issiden (Homoplora). Abh, k k. Zool.-Bpt. Ges. 
Wien, III, pt. 4, 1906. 

Size. Lenth of body to tip of tegmen, 3 mm. to 3.3 mm. Length 
of tegmen, 2.4 mm. to 2.7 mm.; width of tegmen, 1.8 mm. 

Color. Head, pronotum and scutellum uniform pale-j’^ellowish or 
brownish-yellow. Thorax tawny yellow. Abdomen somewhat 
darker yellow washed in brown, especially at lateral carinae and on 
the genitalia. Legs, tawny yellow. Tegmina with wing pattern 
characteristic of the mutata-obliqua group. In this species the 
vitreous, oblique band of cells starts at base of clavus, runs poste¬ 
riorly slightly beyond middle, then bends abruptly ventrad, ending 
in the costal margin. The central hyaline cell located between veins 
M and R is much larger than any other cell in wing, is distinctly 
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ovate in shape, its posterior boundary situated two thirds of the 
wing length from the base of the wing, its margins studded with 5 
to 9 short, dark spurs of veins. The second largest hyaline spot lies 
dorsad and cephalad of the central cell, a group of small, roundish 
hyaline cells, varying in number from 2 to 5, or else one large cell, 
adjoin the central cell at its caudo-ventral angle, and beyond these 
on the costal border is a median-sized elongate ’pellucid cell. The 
entire apical and costal margins of the tegmen are studded by pel¬ 
lucid disclike or semicircular spots which are not uniform in size but 
which frequently alternate between large and small ones. 

Structural characteristics. Vertex broad and short, length through 
middle one half the length of the pronotum. Greatest width of eyes 
one half the width of vertex. Pronotum with anterior margin 
roundingly produced and its posterior margin shallowly concave; 
its length through middle one half the length of mesonotum at 
middle; the median carina not present or only faintly discernible; 
two small, depressed, round spots on disc, one on each side of median 
line. Mesonotum with no median carina distinctly visible; a shal¬ 
low depression in disc on each side of median line and a transverse 
groove at base of apical prolongation. Frons, subequal in length 
and width, parallel-margined, the median carina very distinct but 
fading away before reaching postclypeus. Postclypeus with pos¬ 
terior margin angularly produced into frons for a distance equal to 
about one third of the total length of the latter. Tegmina approxi¬ 
mately one fourth longer than wide, their greatest width posterior to 
apex of clavus showing a great contrast between the hyaline cells 
and the opaque brown cells, both in texture and size; the largest 
cell in the wing, located on disc of corium between veins R and M, 
is in length approximately about one third the total length of the teg¬ 
men, and its width is approximately two thirds of its length, although 
its size is subject to some variation; veins of the tegmen coarse, 
outlining cells of varying sizes; the costal margin moderately ex¬ 
panded ; wing venation characteristic of the species with a distinct 
angle in vein R, located more posteriorly than in some species, at 
a point approximately at base of apical third of wing, the area be¬ 
tween R at this point and vein equal to space between R and 
Scg*, vein Mj+g single. 

Male genitalia. Anal flap (10th abdominal segment), its width 
approximately two thirds of its length, its posterior margin truncate. 
Eleventh segment scarcely visible, its dorsal stylus a short finger¬ 
like projection. 
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Harpagones (genital styli) visible externally as two triangular 
plates, not much of abdomen visible beyond their apices. From a 
flattened lateral view (see drawing 22, plate XLI) each harpago 
is subquadrangular and has its posterior dorsal corner prolonged 
dorsad into a sharply pointed short process, at base of which is a 
recurved short broad external flap. 

The aedeagus as viewed from the right side is a long slender tube 
bearing a slender, sclerotized, sharply pointed projection attached 
at the base of its apical third and two basal hooks, the apical half 
only of which shows beyond the theca. These latter two hooks are 
of unequal size, the dorsal one very slender and sharply pointed, the 
ventral one broad at base and gradually tapering to a recurved slen¬ 
der tip. On the left side the aedeagus bears an apical projection 
also, but this one is attached nearer to the middle of the aedeagus. 
The theca envelops the aedeagus at its base not quite half its length. 
On the right side it is truncate posteriorly. On the left side it ex¬ 
tends posteriorly as a sharply pointed, slightly sclerotized spine, 
which very easily can be missed, since a process of the aedeagus 
usually covers it. 

Female genitalia. Anal flap as drawn while attached to specimen 
approximately one third longer than wide, tapering posteriorly to a 
roundingly pointed apex. The eleventh segment and dorsal stylus 
approximately very small. The external valves of ovipositor broad¬ 
est at a point about midway of their length, their combined width 
much greater than their length. 

Comparative notes. This species is quite easily separated from 
the majority of the species in the genus by the presence of the 
large central hyaline cell. Other species in the genus having a large 
central cell likewise are D. areolata, D. obliqua, D, jenestrata, D. 
ovata and D, balli. From D, areolata it is easily separated by the 
much larger size of body of areolata and by the fact that vein R in 
the latter is so far removed from Sc. From D. fenestrata it is like¬ 
wise easily separated by lacking the second transverse band of hya¬ 
line cells across apex and by having the angle of vein R not as close 
to Mi +2 fis ill that species. D, balli is easily distinguished from 
other species by its elongate form and very long central cell between 
veins R and M. In D, ovata the hyaline band does not reach the 
costal margin and the angle in vein R is very near the middle of 
the wing, both of which characters are distinctly different from 
mutata. From D, obliqua and D, monroviana, mutata is not so 
easily distinguished. In fact, these three species seem to be repre- 
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sentatives of a rather unstable group in the genus, for specimens of 
various localities show any number of variations in the cells and 
veins of the tegmina. The writer believes that D. mutata and D. 
ohliqvja are both good species, since their genitalia are distinctly 
different. Externally the only distinguishable characters are the 
color of the head and thorax, which is yellow in mutata and dark in 
obliqica, and the angle of vein R being at base of apical third of 
tegmen in mutata but nearer the middle in obliqua, while vein R is 
equidistant from vein and vein former and nearer 

Mi ^.2 in the latter. Any number of gradations from these typical 
types can be found. The writer took only the form differing most 
widely from either of these forms, both in genitalia and external 
characters, and described it as a new species, namely monroviana. 
If typical examples of all three species are compared monroviana 
shows a noticeable difference in the tegmina by having much larger 
hyaline cells on both the discal area and apical margin. It is sepa¬ 
rated, furthermore, from obliqua by having the angle in vein R 
located as in mutata at base of apical third. It is separated from 
mutata by having R nearer vein Mi ^.2 than vein Sc, as in obliqua. 

Notes on distribution. The species was described from a male 
taken in Los Angeles county, California, and one at Claremont, Cal., 
collected by Baker. The fomier type is in the U. S. National Mu¬ 
seum and the latter in Melichar's collection. This seems to be a 
common species. Specimens are at hand for study from San Ber¬ 
nardino, Cal., collected by Coquillet, and the following places in 
California, collected by R. H. Beamer in August: Big Bear Lake, 
San Jacinto Mountains; Beaumont and Orange county. 

Dictyssa fenestrata Ball, 1910 

Ball, E. D. New G^era and Species of Issidae. Proc. Biol. Soc, Wash. XXIII, pp. 41-46, 
1910. 

Comparative notes. D. fenestrata belongs in the mutata-obliqua 
group, which it resembles in shape of tegmina and size. Its measure¬ 
ments are as follows: length from tip of head to apex of tegmina, 
3 mm. to 3.4 mm.; length of tegmen, 2.7 mm. to 2.9 mm.; width of 
tegmen, 1.8 mm. to 1.9 ram. This species is separated from other 
species by the following characteristics: the elongate tegmina, 
which are widest at a point some little distance back of apex of 
clavus, the uniform brown color of tegmina with lighter veins, 
the extremely large hyaline cells and spots across apex and in the 
oblique band of clavus and corium, and the presence of a transverse 
band of hyaline cells, numbering 5 or 6, just back of middle of 
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corium which no other species possesses; an acute angle is present 
in vein R just posterior to middle, at which point this vein is much 
closer to Mj+g than Scg, vein M 3+4 sometimes is crowded toward 
clavus so that it coalesces with or obliterates the tip of vein CUia, 
and vein Cui is usually two-branched. 

Male genitalia. Anal flap (10th abdominal segment) twice as 
long as wide, only slightly emarginate at apex. Eleventh segment 
small and usually invisible, its dorsal stylus large and conspicuous. 

Harpagones (genital styli) visible externally as two pointed tri¬ 
angular plates, the anal flap visible a short distance beyond their 
apices. From a flattened lateral view (see drawing 15, plate XLI) 
each liarpago is subquadrangular in shape, narrowed at base, bulg¬ 
ing at middle, and witli the posterior, dorsal angle prolonged dorsad 
as a short, bluntly pointed projection, at base of which is a short, 
recurved, external hook. 

The aedeagus is a slender, tubular structure, its apex curving to¬ 
ward its base in such a way as to almost outline a complete circle. 
On the right side it bears a flattened, very sharply tapering projec¬ 
tion attached at about base of apical third and which extends to 
apex of the aedeagus. At base the latter bears also two heavily 
sclerotized hooks, of which only the apices show beyond the theca, 
the dorsal one of these hooks curving slightly dorsad, the ventral 
one almost straight and extending beyond theca for only half the 
distance that the other one does. On the left side the aedeagus bears 
another flattened, tapering projection w^hich is attached at base of 
apical third and extends to apex of aedeagus. The theca envelops 
the aedeagus for approximately one third its length. On the right 
side the posterior margin is truncate. On the left side its posterior 
dorsal angle extends posteriorly as a sharply pointed process closely 
adpressed to the side of the aedeagus. 

Female genitalia. Anal flap partially covered at base by ninth 
abdominal segment, roundingly pointed at apex. The eleventh 
segment inconspicuous and bearing a slender dorsal stylus. The 
external valve of ovipositor broadest through middle, the length ap¬ 
proximately one and one half times its width. 

Notes on distribution. Doctor Ball described this species from six 
specimens collected at Tia Juana, Cal. The author greatly appre¬ 
ciated the gift of one type for study and from which the drawings 
have been made. Mr. Paul Oman of the United States National 
Museum collected a scries of twenty-two specimens from Del Mar, 
Cal., on June 2,1935. 
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Dictyssa ovata Ball, 1910 

Ball, E. D. New Genera and Speciee of iMidae. Proc. Biol. Soo. Wash. XXIII, pp. 41-46, 
1910. 

Comparative notes. This is one of the broader species in the 
genus, with the following measurements: from tip of head to apex of 
tegmina, 3.3 mm. to 3.6 mm.; length of tegmen, 2.85 mm. to 3.15 
mm.; width of tegmen, 2.1 mm. to 2.5 mm. It is easily separated 
from other species by the following characteristics; the circular 
shape of the tegmen with the very broadly expanded costal area, the 
abbreviated oblique hyaline band which does not reach the costal 
margin, and the almost circular central hyaline cell of this band be¬ 
tween veins R and M, caused by vein M curving toward anal region 
and vein R toward the costal margin; a distinct angle present in vein 
R very near middle of wing, at which point R is much nearer to 
vein Mi.j than vein Sc,; vein Sc, breaking up into a network of 
veins at a point midway of the length of the central cell. 

Male genitalia. Anal flap (10th abdominal segment) very long, 
more than twice as long as wide, its posterior margin shallowly 
emarginate. Eleventh segment, short and inconspicuous, the dorsal 
stylus proportionally long and prominent. 

Harpagones (genital styli) visible externally as two-pointed tri¬ 
angular plates, the anal flap visible for considerable distance beyond 
their apices. From a flattened lateral view (see drawing 17, plate 
XLI) each harpago is subquadrangular in shape, much more broad¬ 
ened across apical region than in most species, the posterior dorsal 
angle drawn out into a recurved projection, ventrad of which is a 
short, recurved, external hook. 

The aedeagus is a much curved, tubular structure, bearing on the 
right side a sharply tapering flattened process which is broadly at¬ 
tached at base of apical third and two basal heavily sclerotized 
hooks, whose ventrad curving apices show considerably beyond the 
theca, the ventral one of the two about two thirds as long as the 
dorsal one. On the left side the aedeagus bears a sharply pointed 
flattened process attached slightly posterior to middle. The theca 
envelops the aedeagus for about half its length. On the right side its 
posterior margin is thmcate. On the left side its posterior dorsal 
angle extends caudad as a sharply pointed projection to a point at 
about base of apical third of the aedeagus. 

Female genitalia. Anal flap broad at base, roundingly pointed at 
apex. Eleventh segment inconspicuous, bearing a slender dorsal 
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stylus. External valves of ovipositor longer than in most species, 
their combined width not much greater than their length, their great¬ 
est width at base of apical third. 

Notei on distribution. Doctor Ball described this species from 
eight examples from Tia Juana, Mexico, and Tia Juana, Cal. He 
very kindly gave the author a type male and female for study. This 
seems to be a very rare species. 

Dictyssa obliqua Ball, 1910 

Ball^ E. D. New Genera and Speciea of Issidae. Proc. Biol. Soc. Wash., pp. 41-46, 1910. 

Comparative notes. This species is a trifle larger than D. mutata, 
measuring 3.3 mm. to 3.6 mm. from apex of head to tip of tegmina, 
and each tegmen 2.7 mm. to 3 mm. long and 1.8 mm. to 2.1 mm. wide. 
It is separated from the various species in the genus by the following 
characteristics; a dark-brown head and thorax, margined in yellow; 
its tegmina about one fourth longer than their width, their greatest 
width at a point even with apex of clavus or just slightly posterior, 
the hyaline oblique band of cells across corium and the apical row of 
semicircular or elongate ones arranged as, and similar in size to, 
those in D. mutata ; the venation of these two species, however, dif¬ 
fering in that D. obliqua has the angle of R more anterior than D. 
mutata, located just slightly posterior to middle and vein R is 
usually nearer to vein M,*, than Sc,, while in D. mutata it is about 
equidistant from veins R and Sc,; vein M,*, single. For further 
comparative notes see the discussion under this heading in the de¬ 
scription of D. mutata. 

Male genitalia. The genitalia are distinctive for this species. 
Anal flap (10th abdominal segment) elongate, not quite twice as 
long as width, its posterior margin shallowly emarginate. Eleventh 
segment inconspicuous, its dorsal stylus small. 

Harpagones (genital styli) visible externally as two pointed tri¬ 
angular plates, the anal flap visible for some distance as viewed 
from the ventral side, beyond their apices. From a flattened lateral 
view (see drawing 26, plate XLI) each harpago is subquadrangular 
in shape, its basal half somewhat narrowed, the posterior dorsal 
angle prolonged dorsad into a short, sharply pointed projection, at 
base of which is a short, broad, recurved external hook. 

The aedeagus as viewed from the right side is a long, much curved 
tubular structure, bearing a sharply pointed flat projection attached 
at approximately the base of its apical fourth and two basal hooks, 



% 

440 The University Science Bulletin 

whose apices show beyond the theca, the ventral one shorter and 
curved slightly dorsad, the other one extending beyond the thecal 
margin twice as long as the other one and curved ventrad at tip. On 
the left side the aedeagus bears a pointed flat projection attached at 
about base of apical third. The theca envelops the aedeagus at base 
for not quite half of its length. On the right side it is truncate 
posteriorly. On the left side its posterior dorsal angle extends 
caudad to a point a little beyond middle of aedeagus, but does not 
form the long slender hook as in 1). mutata or i). monroviana. 

Female genitalia. Anal flap approximately one third longer than 
wide, tapering posteriorly to a roundingly pointed apex. The 
eleventh segment small, showing very little, bearing a slender dorsal 
stylus. External valves of ovipositor broadest at a point midway of 
their length, their combined width greater than their length. 

Notes on distribution. The type specimens are in Dr. E. D. Balks 
collection, Tucson, Ariz. He collected twelve specimens from Tia 
Juana, Cal., and Tia Juana, Mexico. The writer had a long series 
of specimens to study collected from the following places in Cali¬ 
fornia: Alpine, Caiiipo, San Diego county and Claremont county, 
by R. H. Bcamer, in July and August. 

Dictyssa transversa Van Duzec, 1914 

Van Duzee, E. P A Preliminary List of the Hemipteia of San Diego county, C’nliforimi. 
Trans. San Diego Soc. of Nat. Sci., 2, p. 41, 1014. 

Comparative notes. This is the smallest species in the genus, with 
the following measurements: length from apex of head to tip of 
tegmina, 2.5 mm. to 2.75 mm.; length of tegmen, 2 mm. to 2.25 mm.; 
width of tegmen, 1.1 mm. to 1.25 mm. It is easily tlistinguishcd 
from other members of the genus by tlic whitish hyaline tegmina, 
reticulated with heavy brown nerves and crossed by two brownish 
fuscous bands, one located just anterior to apex of clavus and the 
other at base of apical fourth of the corium; the wing venation is 
characteristic; vein Sc is simple; vein R is not angled but broadly 
sinuate, extending nearer to vein t^han Scg; veins M and Cu^ 
both branched about the same distance from base at a point just 
anterior to middle; all veins rather straight and running more or 
less parallel. 

Male genitalia. Anal flap (10th abdominal segment) long, slender 
with lateral margins parallel and posterior margin rather broadly 
concave, its length a little over twice its width. The eleventh seg¬ 
ment inconspicuous and its dorsal stylus short and broad. 
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Harpagoiies (genital styli) visible externally as triangular plates, 
which are twice as broad at base as at their tips; the anal flap 
scarcely visible beyond their apices; each harpago is (piadrangular 
with dorsal and ventral margins parallel, except for the posterior 
dorsal angle which is prolonged dorsad into a slender process which 
is slightly recurved at tip and at base of which is located a short, 
broad external hook. 

The aedeagus is a curv(‘d tubular structure. On the right side it 
bears a small, siniiately curved, well-sclerotized spine attached at 
middle, and two sclcrotized hooks or processes attached near base 
and which extend bc^^ond theca for only part of their length. The 
dorsal one of these is almost straight and extends beyond theca only 
about one third as far as the other; the ventral one, curving to a 
sharp ventrad curving point, extends almost to middle of the aedea¬ 
gus. On the loft side the aedeagus bears a short projection attached 
at apex of its basal third. The theca on the right side envelopes the 
aedeagus for only about one fourth the length of the latter and is 
truncate posteriorly. On the left side its dorsal angle extends cau- 
dad as a sharply jiointed, partially sclerotized projection for a dis¬ 
tance equaling about two thirds the length of the aedeagus. 

Female genitalia. Anal flap short, and in length about one 
fourth greater than wide. The eleventh segment is barely visible 
and possesses a long dorsal stylus. The external valves of the ovi- 
jiositor have their greatest width at a point just posterior to the 
middle; the length of each valve is api)roximately one third greater 
than the width. 

Notes on distribution. Mr. Van Diizee in the original description 
gives the following notations: “Described from numerous specimens 
mostly taken on the slopes of Mt. Soledad at La Jolla, from Sept, 
to Nov. Also taken at Alpine in Mar. and Oct. and at Torrey Pines 
in June. Like most of its congeners it lives on Artemisia.” Dr. 
R. H. Beamcr collected a small scries of these at San Diego, Cal., in 
August, 1935. 

Dictyssa quadravitrea, n. sp. 

ORIGINAL DESCRIPTION 

Size. Length of body from apex of head to tip of tegmen, 2.7 mm. 
Length of tegmen, 2.1 mm.; width of tegmen, 1.5 mm. 

Color. General color of body yellowish-brown; tegmina also yel¬ 
lowish-brown with large hyaline cells through middle. Vertex, pro- 
notum aiid mesonotum from above uniformly yellowish-brown. 
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Eyes dark brown. Disc of frons yellowish-brown; margins dark, 
outlined in brown. Postclypeus and genae likewise uniformly yel¬ 
low-brown. Clavola of antennae dark brown. Thorax from under 
side slightly lighter than rest of body. Legs tan or yellow-brown 
as well as most of abdomen except for median margins of ovipositor 
valves, which are dark. Tegmina yellowish-brown except for the 
following variations: a dark spot at base; an oblique hyaline band, 
which starts on clavus at its middle, runs posteriorly to a point just 
beyond middle of corium, then bends ventrad and extends as a 
transverse band to the costal border; numerous ovate whitish hya¬ 
line spots in the apical and expanded costal borders. 

Structural characteristics. Vertex somewhat produced cephalad 
beyond eyes, its anterior margin quite straight, its lateral margins 
slightly converging anteriorly, the length at this point equal to length 
of pronotum at middle. Greatest width of eyes approximately one 
third of the width of the vertex. Pronotum with anterior margin 
roundingly produced and its posterior margin shallowly concave; its 
length through middle approximately two thirds of the length of the 
mesonotum; the disc somewhat depressed, in each half of which just 
laterad of median line is a faint round depression. Mesonotum with 
a faint median carina present, laterad of which on either side the 
disc is somewhat depressed; a faint transverse groove across base 
of apical projection. Fi'ons slightly wedge-shaped, being broader at 
its extreme posterior end due to lateral margins converging slightly 
anteriorly; lateral margins considerably elevated; length and width 
subequal. Postclypeus dovetailed into frons a short distance only. 
A distinct median carina present on both frons and clypeus. Teg¬ 
mina narrowed greatly at base where their width is only about 
one third of their width at apex; their greatest width beyond apex 
of clavus at a point which is at base of apical third; the costal bor¬ 
der narrowly expanded; the cells large, very angular, many of them 
rectangular or hexagonal in shape, which together with the hyaline 
texture gives a characteristic look to the wing of resembling panes of 
glass in a window. Venation of the tegmen as follows: vein R mostly 
sinuate with a slight angle located just posterior to middle, at which 
point vein R is equidistant from Scj and vein straight, 
running lengthwise at about median line of tegmen; vein 
simple, but making a bend dorsad to meet Cuia* 

Female genitalia. Anal flap (10th abdominal segment) two thirds 
as wide as long, its lateral margins parallel for two thirds of the 
length, from whence they taper to a rounded apex. The eleventh 
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segment only slightly visible and bearing a short dorsal stylus. Ex¬ 
ternal valves of ovipositor with their length one third greater than 
their width and their greatest width through middle. 

Comparative notes. This species was described from only one fe¬ 
male specimen but, since it was distinctly different from any other 
species in the genus or even in the subfamily, it seemed advisable to 
describe it even though lacking a series of specimens. The follow¬ 
ing structures are the most distinguishing characters: the somewhat 
anteriorly produced vertex, the wedge-shaped frons, the extreme 
narrowness at base of the tegmen, and the presence in the tegmen of 
extremely large angular cells and the broad oblique band of hyaline 
cells across the corium. 

Location of types. The holotype female is in the National Mu¬ 
seum at Washington, D. C. The labels on the specimen state that it 
is from the P, R. Uhler collection and was taken in Placer county, 
California, in October. 

Dictyssa beameri, n. sp. 

OiaaiNAL DESCIUPTION 

Size. Length of body from tip of head to apex of tegmina, 2.38 
min. to 2.75 ram. Length of tegmen, 1.875 mm. to 2.13 mm.; width 
of tegmen, 1.395 mm. to 1.5 mm. .This is one of the smallest species 
in the genus. 

Color. General color dark brown variegated with yellow on body 
and many whitish hyaline cells on tegmina. Vertex brown except 
for a yellow median line and a spot at each lateroposterior comer. 
Pronotum brown except for a narrow median line, a large spot oc¬ 
cupying each lateral half of disc and all the margins yellow. Meso- 
notum dark brown through central half, each lateral fourth light yel¬ 
low with a brownish spot in center and all margins light. Frons 
brown except for pale yellow on median carina, a narrow border in¬ 
side brown outer margins and an irregular longitudinal streak down 
middle of each lateral half which converges with the one from oppo¬ 
site side below the abbreviated median carina. Postclypeus brown 
except for anterior border and median carina, which are somewhat 
lighter. Gena above and around antenna brown; just below a broad 
pale band. Underside of thorax pale yellow. Abdomen of male 
pitch brown. Abdomen of female yellowish-brown; genital ap¬ 
pendages dark brown. Legs dark brown. Tegmina pitch brown 
with small whitish hyaline areas in the following places: on clavus 
in the center of each small cell; on corium, four elongate cells follow- 
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ing the claval suture and a cluster of cells just caudad of claval apex; 
an oblique band of many cells starting at a point midway of clavus 
and extending across corium to a point on costal border at about 
base of apical third of tegmen; in apical border small, round, uniform 
spots, numbering six or seven; costal border with spots between the 
brownish veinlets and two clusters of small cells just mesad of costal 
vein. 

Structural characteristics. Vertex very broad and short, its lateral 
margins elevated and slightly converging anteriorly, somewhat de¬ 
pressed across disc. Greatest width of eye less than half the width 
of the vertex. Pronotum with anterior margin rounding and con¬ 
siderably produced forward; its length through middle about twice 
that of vertex at middle; a median carina only faintly discernible; 
two small, depressed, round spots on disc, one on each side of median 
line. Mesonotum with its anterior margin roundingly produced; in 
length twice as long as pronotum at middle; a distinct median carina 
present and a transverse groove just posterior to anterior margin but 
not reaching to the sides; a transverse groove at base of apical pro¬ 
longation; shallow^ depression in eenler of each lateral half. Tcg- 
mina broadest at a point in line with apex of clavus, the apical 
margin evenly rounding, the costal border moderately expanded; 
veins prominent, cells small; veins M and Cu^ branching at a point 
just anterior to apex of clavus, vein running through center of 
tegmen and branching at base of apical third, vein R with no acute 
angle, broadly sinuate, almost equidistant from veins Mj and Sc^. 

Male genitalia. Anal flap (10th abdominal segment) shorter than 
in most species, its width about three fliths of its length; its lateral 
margins slightly concave through middle; its posterior margin dis¬ 
tinctly notched at middle. The eleventh segment only slightly visi¬ 
ble externally and bearing a short dorsal stylus. 

Harpagones (genital styli) visible externally as two triangular 
plates, which are broad at base but taper to slender apices beyond 
which is visible a small portion of the anal tube. Each harpago as 
viewed from a flattened lateral position (see drawing 16, plate XLI) 
is roughly rectangulai:, broadest through apical third, with the ven¬ 
tral margin outwardly curved and the dorsal posterior angle pro¬ 
longed dorsad into a flat hook with a recurved, pointed apex. At the 
base of the dorsal projection is a ventrad curving flat external hook. 

The aedeagus as viewed from the right side is a short tubular 
structure bearing a flat, pointed projection attached at middle and 
extending caudad to base of apical fourth. Another well-sclerotized 
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hook attached to base of aedeagus, whose apex only shows beyond 
theca as a dorsad-curving stout hook. On the left side the aedeagus 
is practically covered by the membranous theca, which is prolonged 
caudad more than in most species as a flat plate. On the right side 
the theca covers the aedeagus for only the basal third of the latter 
and has its posterior margin truncate. 

Comparative notes. This little species is readily distinguished 
from other species by the following characters: the tegmina are 
reticulated into many small cells, of which many are whitish hyaline 
and contrast strongly with the deep fuscous or dark-brown coloration 
of the rest of the wing; in fact, the pattern of the wing is very similar 
to that of the genus Dictyobia; the wing venation is distinctive in 
that the veins all run more lengthwise of the wing; vein R is not 
angled but only broadly sinuate, and therefore equidistant from 
veins Scg and Mj and vein divides before apex, which it does 
not do in any other species. The male genitalia is quite distinct 
from those of other species (see drawings 7a and 7b, plate XXXIX). 

Location of types. This species was described from a holotype 
male, collected at Carson City, Nev., August 9, 1929, and an allo¬ 
type female, same date, by R. H. Bcamer. These types are in the 
Francis Huntington Snow Entomological Collection at the University 
of Kansas. 

Dictyssa balli, n. sp. 

ORIGINAL DESCRIPTION 

Size, Length of body from apex of head to tip of tegmen, 3 mm. 
to 3.1 mm.; length of tegmen, 2.25 mm. to 3 mm.; width of tegmen, 
1.5 mm. to 1.6 mm. 

Color, General body color fulvous, washed in brown. Vertex 
dark brown with a faint yellow median line. Pronotum and mesono- 
tum brown with a broadish white median line. Frons and clypeus 
uniform brown. Under side of thorax and abdomen yellow. Legs 
yellow with brown-tipped spines, Tegmina uniformly pitch browm 
with a greatly contrasting band of w^hitish hyaline cells extending 
lengthwise across corium from base of clavus to a point somewhat 
anterior to apical margin of corium; the entire apical margin studded 
by pellucid disclike or semicircular spots which are practically all 
of equal size. 

Structural characteristics. Vertex broad and short, its lateral 
margins tapering anteriorly, its length through middle about one 
half the length of the pronotum. Greatest width of eyes about one 
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half the width of the vertex at its anterior margin. Pronotum with 
its anterior margin rounding and its posterior margin very shallowly 
emarginate; two small depressed, round spots on disc; its length 
through middle one half the length of the mesonotum at middle. 
Mesonotum with a transverse crease following posterior border of 
pronotum but not reaching to lateral margins; a faint median carina 
present; a shallow depression in disc on each side of median line 
and a transverse groove at base of apical prolongation. Frons with 
lateral margins outwardly bulging; length and width subequal; me¬ 
dian carina distinct, not quite reaching clypeus. Postclypeus moder¬ 
ately inflated, dove-tailed into frons to a point about one fourth of 
the greatest length of the latter. Tegmina differing greatly from 
other members of the genus by their slenderness; each tegmen in 
length two fifths longer than wide, its greatest width at a point in 
line with apex of clavus; the apical margin sloping gently from apex 
of clavus, thence evenly rounding to the costal border; the costal 
border moderately expanded and crossed by numerous dark-brown 
veinlets; an oblique hyaline band present, made up of a spot on base 
of clavus and four cells on corium, the largest one of which is an 
elongate central cell between veins R and M and which is approxi¬ 
mately twice as long as wide and has its border studded by 8 to 9 
spurs of veins; the second largest cell lying posterior to this, usually 
angular in shape and about one fourth or one third of the size of the 
central cell; veins Sc and R running parallel and very close together 
for about two thirds of the length of the tegmen, at which point 
vein R makes a distinct bend toward vein which makes it in 
this region nearer to the latter vein than to vein SCj; simple; 
vein Cui branching somewhat more anteriorly than M. 

Male genitalia. Anal flap (10th abdominal segment) narrow at 
extreme base, then broadening through basal third, from whence it 
narrows to a truncate apex; its length twice its width; a short dorsal 
stylus of the eleventh segment present, but none of the latter show¬ 
ing externally. 

Harpagones (genital styli) visible externally as broad, triangular, 
flat plates whose apices are sharply pointed; the anal flap not visible 
to any extent beyond their apices. From a flattened lateral view 
(see drawing 24, plate XLI) each process is characteristically sub- 
quadrangular, broadest through apical third and with its posterior 
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dorsal corner prolonged dorsad into a short, pointed, slightly re¬ 
curved process, at base of which is a short, broad, recurved external 
hook. 

The aedeagus is a curved tubular structure. On the right side it 
bears a long, flat, sharply pointed projection attached midway of 
its length and extending posteriorly to about the base of the apical 
sixth of the aedeagus; also two hooks attached near base which are 
covered by the theca at their bases, the dorsal one extending beyond 
the theca about twice as far as the other, with its extereme apex 
curved ventrad and sharply pointed, the ventral one almost straight 
and bluntly pointed. On the left side the aedeagus bears also a 
flat, pointed projection which is attached somewhat posterior to the 
middle and extends almost to apex of the aedeagus. No additional 
basal hooks are found on this side. The theca on the right side 
covers the aedeagus at base for about one third the length of the 
latter; its posterior margin is shallowly concave. On the left side 
the theca is about the same as on the right side, except that its dorsal 
posterior angle is extended posteriorly as far as the middle as a slen¬ 
der, sharply pointed projection which resembles an aedeagal hook 
and its posterior margin seems to be divided at middle. 

Female genitalia. Anal flap about one third longer than wide, 
sharply tapering to a blunt, narrowed apex. The eleventh segment 
scarcely visible, its dorsal stylus moderately long. The external 
valves of the ovipositor broadest through middle, in length about 
one third longer than wide. 

Comparative notes. This species is easily recognizable by its 
elongate form. Dr. E. D. Ball, recognizing this species as new, was 
preparing to call this species elongata, but when the writer started 
revising this genus he very graciously relinquished any prior claim 
to it and told the writer to describe it. For this generosity and mag- 
naminity of spirit the writer preferred to name the species in his 
honor, although elongata would have been a very descriptive name. 
It is much the longest and narrowest species in the genus. It can be 
recognized furthermore by the fact that the hyaline band on tegmen 
runs more nearly lengthwise than in other species, is abbreviated be¬ 
fore reaching apex and has the central clear cell about twice as long 
as wide. For further comparative notes see the discussion under 
this heading in the description of mutata. The male genitalia are 
distinctive. 
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Notes on distribution. A long scries of this species was taken by 
R. H. Beamer in August at Campo, Cal. 

Location of types. In the Francis Huntington Snow Entomo¬ 
logical Collection at the University of Kansas. Holotype, allotype, 
and paratypes from Campo, Cal., August 10, 1935, collected by R. 
H. Beamer. 


Dictyssa monroinanoy n. sp. 

ORIGINAL DESCRIPTION 

Size. Length of body from tip of head to tip of tcgmen, 2.4 mm. 
to 2.9 mm. Length of tegmen, 2 mm. to 2.3 mm.; width of tegmen, 
1.5 mm. to 1.6 mm. 

Color. A fuscous brown species marked with hyaline on the teg- 
mina. Vertex uniformly yellowish-brown with a faint median yel¬ 
low line. Pronotum and mesonotum, uniformly yellowish or fus¬ 
cous brown. Frons and clypeus uniformly brown. Underside of 
thorax and legs yellowish-brown. Abdomen dark brown. Tegmina 
with the oblicjue hyaline band very conspicuous and proportionally 
long; large, round or hemispherical whitish hyaline cells, alternat¬ 
ing with small ones across apical margin and a cluster of three to 
four small hyaline cells just beyond apex of clavus in cells Cu^a 
and Cuib) rest of wings dark fuscous with veins frequently lighter 
in color. 

Structural characteristics. Vertex slightly narrowed anteriorly, 
depressed through middle, its length through middle about one half 
the length of the pronotum. Greatest widtli of eye less than one 
half the width of vertex. Pronotum with all its margins elevated, 
usually no median carina present; two small faint depressed spots 
on disc. Mesonotum with median carina lacking or at most only 
faintly indicated; a transverse groove following anterior margin, but 
stopping either side before reaching lateral margins; length through 
middle twice that of pronotum. Frons with lateral margins parallel, 
considerably elevated; median carina distinct, but abbreviated before 
reaching apex; a broad depression on each side between lateral mar¬ 
gin and median carina. Postclypeus with posterior margin angu¬ 
larly produced into the frons for a distance equal to about one third 
the length of the latter. Tegmina about one fourth longer than 
wide, broadest through base of apical fourth; its posterior margin 
truncately rounding, the costal margin broadly expanded; cells large 
with the hyaline area large in proportion to the opaque regions, the 
oblique hyaline band starting on clavus where it is very broad and 
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continuing across corium as about five very large angular cells, the 
largest one being on the disc between veins R and M and which is 
elongate oval in sha})e, in size at least twice as long as wide, and 
with its margins studded by 9 to 10 spurs of veins; two other large 
cells ventrad to this,.the one on coastal border especially so; typi¬ 
cally four to five large round or oval cells present on apical border, 
with smaller ones in between; vein R at apex of central hyaline cell 
making an acute angle which is at a point nearer to vein than 
Sc.^ and as in mutata more posterior in the wing, usually at base of 
apical fourth; vein simple. 

Male genitalia. Anal flap (10th abdominal segment) about twice 
as long as wide and with an evenly rounding apex. Eleventh seg¬ 
ment scarcely visible, its dorsal stylus very long and slender, reach¬ 
ing almost to apex of the flap. 

Harpagones (genital styli) visible externally as triangular plates, 
broad at base and with tapering apices. Each harpago, from a 
flattened lateral view (see drawing 23, plate XLI), is rectangular in 
outline and has its posterior, dorsal corner prolonged dorsad into a 
slenderly pointed projection at the base of which is a slender, re¬ 
curved, external hook. 

The aedcagus is a curved, tubular structure, shorter than in many 
species. On the right side it bears a flat, sharply pointed process, 
attached at base of apical third and extending almost to apex. At¬ 
tached to its base are two well-sclcrotizcd hooks which arc covered 
at their bases by the theca but extend beyond it, the ventral one to 
a point beyond middle of aedcagus and the dorsal one somewhat 
anterior to it. The ventral hook is more slender and has its pointed 
apex curved ventrad. The dorsal hook is blunt and nearly straight. 
On the left side the aedeagus bears no basal hooks. There is present 
a flattened, sharply pointed projection attached at base of apical 
third which almost reaches the apex. The theca on the right side 
covers slightly over one third of the aedeagus at base and has the 
posterior margin somewhat triangularly produced caudad. On the 
left side the theca also covers the basal third of the aedeagus, but 
has its dorsal angle prolonged caudad as a long, sharply pointed flap 
which in typical forms reaches almost to apex of the aedeagus. 

Comparative notes. This species is recognized by the large hya¬ 
line cells and spots of the tegmina, especially that of the very large 
central cell, which is at least twice as long as broad. It more nearly 
resembles jD. mutata and D, obliqua in size and shape. It resembles 
D, obliqua by having the head and thorax fuscous or darkish, but it 
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differs from it by having the angle of vein R located more poste¬ 
riorly, approximately at base of apical fourth. It differs externally 
from B. mutata by having the head and thorax darkish or washed 
with fuscous, while in the latter the head is bright yellow; also, be¬ 
cause vein R in monroviana approaches nearer to vein than 
vein Sc. The aedeagus is more similar to D. mutata than that of 
any other species. Typical examples of the two species show the 
following differences: in D, monroviana the thecal hook is longer and 
is always visible, extending to middle at least and in some cases 
almost to tip of aedeagus, while in JD. mutata the thecal hook is 
transparent, not readily distinguishable and does not extend beyond 
middle; as a general rule the dorsal aedeagul hook is proportionally 
smaller in I), mutata than in D. monroinana. Many gradating forms 
of the aedeagus between these two have been found, however, but 
all dark-headed specimens with the large hyaline cells have been 
placed under monroviana. For further discussion sec notes under 
this heading in the description of mutata. 

Location of types. Holotype male, allotype female and eleven 
paratypes, Monrovia^ Cal., August 27, 1935, collected by R. H. 
Beamer, in the Snow Entomological Collection at the University of 
Kansas. In the same collection other paratypes from Laguna 
Beach, August 25, 1933, from Claremont, Cal., Aug. 29, 1935, and 
a long series from Orange county, California, collected by R. H. 
Beamer in August, 1929, and two paratypes from San Jacinto 
mountains, California, collected by L. D. Anderson and R. H. 
Beamer in August, 1929. 

Dictyssa maculosa, n. sp. 

OKIGINAL DESCRIPTION 

Size. Length of body from apex of head to tip of tegmen, 2.5 mm. 
Length of tegmen, 2.13 mm.; width of tegmen, 1,38 mm. 

Color. General color similar to D. mutata in that both species 
have dark-brown tegmina with bright-yellow heads and pronota. 
Vertex bright yellow with margins etched in dark brown. Eyes 
reddish-brown. Pronotum uniformly bright yellow except darker at 
extreme lateral margins. Mesonotum bright yellow except fuscous at 
lateral corners and in the depressed area either side of the median 
Carina. Front uniformly yellow in the type female with margins 
faintly etched in dark brown; in the paratype female a group of 
dark spots speckled along lateral margins. Postclypeus bright yel¬ 
low with traces of reddish or brownish oblique stripes on each side. 
Gena and rest of head bright yellow except pedicel of antenna, which 
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is fuscous. Underside of thorax bright yellow. Legs bright yellow 
with carinae of femora and tibiae and tips of tarsi and tarsal claws 
fuscous. Abdominal segments mostly yellow, a little darker at 
sides. External valves of ovipositor brown with their median mar¬ 
gins much darker. Tegmina blackish-brown and very opaque ex¬ 
cept for the numerous whitish hyaline spots which in the main 
occur in the following regions: an oblique band starting on clavus 
where it occupies the basal third, then extends across corium to just 
beyond middle, at which point it joins a transverse band of hyaline 
cells, about equal in size and which extends from a point just 
posterior to apex of clavus across to the costal border; between the 
larger transverse band and the apical margin a second but more 
abbreviated transverse band made up of four ovate spots, the 
apical margin studded witli ovate or round spots, the larger ones, 
of which there are four, alternating with either one or two small 
ones; the costal border with numerous white spots between the dark 
margined veinlets; a group of three to four uniformly ovate spots 
in the cells between veins R and Se. 

Structvral characterifitics. Vertex not greatly produced beyond 
the eyes; its anterior margin almost straight; its lateral margins 
distinctlj^ converging anteriorly; all margins greatly elevated; length 
through middle a little over one half the length of pronotum at 
middle; a very shallow round depression in the mesoposterior corner 
of each lateral fourth. Greatest width of eyes one third the width 
of the vertex. Pronotum with anterior margin strongly roundingly 
emarginate; posterior margin shallowly concave; all margins greatly 
elevated; a median carina only faintly indicated, laterad of which 
on each side in the disc is a faint round depressed spot. Mesonotum 
triangular; the disc depressed; a transverse ridge across middle half, 
running parallel with anterior margin; a median carina present and 
a faint groove indicated across base of apical extension; length 
about twice that of pronotum. Frons with anterior margin almost 
straight and lateral margins slightly bulging outwardly, all margins 
considerably elevated; a distinct median carina present on posterior 
two thirds but completely gone from apex. Postclypous dovetailed 
into frons for not more than one sixth of the length of the latter 
and moderately inflated. Tegmina with apical and costal margins 
rounding, the latter expanded somewhat but not greatly reflexed; 
greatest width of tegmen near base of apical fourth; the largest cells 
of wing found in the oblique hyaline band, consisting of one large 
elongate cell about one third to one half longer than wide, whose 
margins are studded with triangular dark-brown spurs of veins num- 
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bering about eight to nine and whose apex reaches not far beyond 
middle of the wing; a second large hyaline cell somewhat anterior 
to the central cell, which is angular in shape, and a third bilobed and 
somewhat smaller posterior cell which extends into the transverse 
row of small, ovate hyaline cells. Wing venation as follows: veins 
Sc and R united for only a short distance from base of wing, vein 
R broadly sinuate with a slight angle indicated at apex of the cen¬ 
tral hyaline cell, at which point R is equidistant from veins Scj and 
Mih.*; vein Mj+a makes the characteristic bend towards the costal 
border; vein Mg^ 4 , separated at base of apical third or else the tip 
of Cuja, which seems to be lost in the apical network, has secondarily 
united to the stem of M 344 , thus giving that vein a two-branched 
appearance. 

Female genitalia. Anal flap ( 10 th abdominal segment) broad at 
base, tapering to a bluntly rounding apex; in length one-third 
longer than wide. The eleventh abdominal segment inconspicuous, 
but bearing a slender, tubular dorsal stylus. The external valves 
of the ovipositor conspicuous, their length not quite twice the width, 
their greatest width at middle. 

Comparative notes. This species is easily separated from other 
species in the genus by the bright-yellow head and thorax, which 
contrasts greatly with heavy pitch-brown tegmina, by the large 
number of ovate or round whitish hyaline cells which are present 
not only as an oblique band across corium but are arranged in two 
transverse rows through apical third of tegmen and also in apical 
region between the costal vein and vein R. 

Location of types. Holotype female, collected at Anza, Cal., Aug. 
6 , 1935, by R. H. Beamer, and one paratype female, collected at 
Idyllwild, Cal., Aug. 8,1935, by R. H. Beamer, in the Francis Hunt¬ 
ington Snow Entomological Collection at the University of Kansas. 
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PLATE XXXVI 

Fiotirk 

1. Diagram of a tegmen. 

2. Lateral view of Dictyssa fusca, 

3. Lateral view of Dictyssa clathrata. 

4. Lateral view of Dictyssa monroviana. 

5. Lateral view of Dictyssa ovata, 

6. Lateral view of Dictyssa maculosa, 

7. Lateral view of Dictyssa obliqua, 

8. Lateral view of Dictyssa marginepunctata, 

9. Lateral view of Dictyssa beameri. 

10. Lateral view of Dictyssa quadravitrea, 

11. Lateral view of Dictyssa fenestrata, 

12. Lateral view of Dictyssa mutata. 

13. Lateral view of Dictyssa iransversa, 

14. Lateral view of Dictyssa balli 

15. Lateral view of Dictyssa arcoZaia—type specimen. 

16. Lateral view of Dictyssa areolata —perfect specimen. 
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PLATE XXXVII 

FiorR®' 

1. Dorsal view 

2. Dorsal view 

3. Dorsal view 

4. Dorsal view 

5. Dorsal view 

6. Dorsal view 

7. Dorsal view 

8. Dorsal view 

9. Dorsal view 

10. Dorsal view 

11. Dorsal view 

12. Dorsal view 

13. Dorsal view 

14. Dorsal view 

15. Cephalo-ventral aspect of head of Dtciyssa clathrata, 

16. Cephalo-ventral aspect of head of Diclyftsa fnsca, 

17. Cephalo-ventral aspect of head of Dictyssa areolata, 

18. Cephalo-ventral aspect of head of Dictyssa balli, 

19. Cephalo-ventral aspect of head of Dictyssa transversa. 

20. Cephalo-ventral aspect of head of Dictyssa momroviana. 

21. Cephalo-ventral aspect of head of Dictyssa jenestrata. 

22. Cephalo-ventral aspect of head of Dictyssa maculosa. 

23. Cephalo-ventral aspect of head of Dictyssa quadravitrea. 

24. Cephalo-ventral aspect of head of Dictyssa ovata, 

25. Cephalo-ventral aspect of head of Dictyssa beamcri. 

26. Cephalo-ventral aspect of head of Dictyssa muiata. 

27. Cephalo-ventral aspect of bead of Dictyssa obliqua. 

28. Cephalo-ventral aspect of head of Dictyssa margmepunctata. 


of head and thorax of Dictyssa clathrata. 
of head and thorax of Dictysfia fusca. 
of head and thorax of Dictyssa ovata. 
of head and thorax of Dictyssa transversa. 
of head and thorax of Dictyssa mutata. 
of head and thorax of Dictyssa obliqua. 
of head and thorax of Dictyssa areolata. 
of head and thorax of Dictyssa bcameri. 
of head and thorax of Dictyssa margincpunctata. 
of head and thorax of Dictyssa maculosa, 
of head and thorax of Dictyssa balli. 
of head and thorax of Dictyssa quadravitrea. 
of head and thorax of Dictyssa jenestrata, 
of head and thorax of Dictyssa monroviana. 
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PLATE XXXVII 



I.D.clafhrata 2.0. fusca 3-D ovoiQ 40. transverso 
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PLATE XXXVIII 

Figurb 

la. Lateral aspect as viewed from left side of male genitalia of Dictyssa 

clathrata. 

lb. Lateral aspect as viewed from right side of male genitalia of Dictyssa 

clathrata, 

2a. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
fusca. 

2b. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
jiLsca, 

3a. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
ovata. 

3b. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
ovata, 

4a. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
areolata. 

4b. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
areolata, 

6a. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
balli, 

6b. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
balli. 
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PLATE XXXIX 

Fiourk 

6a. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
feru'Strata, 

6b. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
fenesirata, 

7a. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
beameri 

7b. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
beameri 

8a. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
transversa. 

8b. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
transversa. 

9a. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
obliqua, 

9b. LaU'ral aspect as viewed from right side of male genitalia of Dictyssa 
obliqua. 

10a, Lateral aspect as viewed from left side of male genitalia of Dictyssa 
monroviana. 

10b. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
monroviana. 

lla. Lateral aspect as viewed from left side of male genitalia of Dictyssa 

marginepunctata . 

llb. Lateral aspect as viewed from right side of male genitalia of Dictyssa 

marginepunctata. 

12a. Lateral aspect as viewed from left side of male genitalia of Dictyssa 
muiaia. 

12b. Lateral aspect as viewed from right side of male genitalia of Dictyssa 
mutaia. 




n b D morfiMpunctotik^ 
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PLATE XL 

Figure 

1. Dorsal aspect of the tenth abdominal segment (anal 

flap) of the male of Diciyssa ovata, 

2. Same for Diciyssa transversa* 

3. Same for Diciyssa monroviana, 

4. Same for Diciyssa ballL 

6. Same for Diciyssa beameri. 

6. Same for Diciyssa fmca. 

7. Same for Diciyssa clatkrata. 

8. Same for Diciyssa obliqua. 

9. Same for Diciyssa muiaia. 

10. Same for Diciyssa fenesiraia, 

11. Same for Diciyssa areolata. 

12. Same for Diciyssa margincpunciaia, 

13. Ventral aspect of the tip of the abdomen of the 

male of Diciyssa beameri, 

14. S^ime for Diciyssa iransversa. 

15. Same for Diciyssa balli, 

16. Same for Diciyssa margincpunciaia, 

17. Same for Diciyssa monroviana, 

18. Same for Diciyssa fenesiraia, 

19. Same for Diciyssa obliqua. 

20. Same for Diciyssa claihraia. 

21. Same for Diciyssa ovata, 

22. Same for Diciyssa muiaia, 

23. Same for Diciyssa fusca. 
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PLATE XLI 

FlOtTRE 

1. Dorsal aspect of the tenth abdominal segment of 

the female of Diciyssa ovata, 

2. Same for Dictyssa transversa. 

3. Same for Dicfyssa margincpunctata. 

4. Same for DIctyssa monromana. 

0 . Same for Diciyssa mutata. 

6. Same for Diciyssa obliqua. 

7. Same for Diciyssa jusca. 

8. Same for Diciyssa clathrata. 

9. Same for Diciyssa fenestrata, 

10. Same for Diciyssa balli. 

11. Same for Diciyssa arcolnta. 

12. Same for Diciyssa qmdraviirea. 

13. Same for Diciyssa maculosa, 

14. Same for Diciyssa beamari, 

15. Lateral aspect of harpago (male genital stylus) 

of Diciyssa jencstrain. 

16. Same for Diciyssa beameri. 

17. Same for Diciyssa ovaia. 

18. Same for Diciyssa iransversa. 

19. Same for Diciyssa rnarginc'punctata. 

20. Same for Diciyssa clathrata, 

21. Same for Diciyssa jusca, 

22. Same for Diciyssa mutata. 

23. Same for Diciyssa mmiroviana. 

24. Same for Diciyssa balli, 

25. Same for Diciyssa areolata. 

26. Same for Diciyssa obliqua. 
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PLATE XLII 

Fii.i’ur 

1. VoniraJ asi)ocf of Iho ti]) of th(* abdomon of the 

female of Dictynsa mnrgi)H punctata. 

2. Same ior Dietymi quadrant)(a. 

3. Same for Dictyssa tuonroviana, 

4. Same for Dictyssa fou strata. 

5. Same for Dictyssa biaiiifn. 

6. Same for Dictyssa an (data, 

7. Same for Dicty.ssa balJi. 

8. Same for Dictyssa rJathrata. 

9. Same for Dictyssa maculosa. 

10. Same for Dadyssa mutata. 

11. ISame for Dictyssa fusca. 

12. Sam(‘ for Dictyssa trausversa. 

13. Same for Dictyssa obhqua. 

14. Same for Dwtyssa ovata. 
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Description of a new Mexican Subspecies of Sceloporus 
spinosus Wiegmann (Lacertilia) 

HOBART M. SMITH 

Department of Zoology, University of Kansas 

Abstract: Sceloporus spinoms caerulcopunctatus ssp. nov., is described from 
Cerro de San LuivS, Oaxaca, Mexico. Types at University of Kansas. 

A mong the specimens collected in Mexico during the summer of 
1935 by Dr. Edward H. Taylor and myself are four which 
represent an undescribed, distinct subspecies of Sceloporus spinosus 
Wiegmann, which may be described as follows:* 

Sceloporus spinosm caeruleopunctatus ssp. n. 

Holotype, EHT & HMS 8467, collected on the slopes of Cerro 
de San Luis, about 15 miles N. of Oaxaca, Oaxaca, August 5, 1935, 
by Hobart M. Smith. Paratypes: EHT and HMS 8464-6, from 
the type locality, same collector. 

Diagnosis, Closely related to spinosus spinosus, differing in 
average scale characters and dorsal coloration. Dorsal scales from 
occiput to base of tail, 31 to 34 (30 or less in s, spinosus) ; ventrals, 
47 to 52 (average, 45.6 in s, spinosus); femoral pores 9 to 13; lorila- 
bials usually reduced to one row below subocular (rarely in s, spi- 
nosus) ; supraoculars, five to seven (rarely six, usually four in s. spi¬ 
nosus) ; prefrontals usually in contact medially (seldom in s, spi¬ 
nosus) ; some of the dorsal scales dark blue, coloration otherwise 
much as in s. spinosus. 

Description of holotype. Head scales smooth, slightly convex, 
pitted; interparietal pentagonal; parietals single on either side, 
about two thirds size of interparietal; frontoparietals single on 
either side, more or less square, separated from each other medially 
by contact of frontal and interparietal; posterior section of frontal 

*1 vm greatly indebted to Dr. Edward H. Taylor for making posBible the study of these 
speeinwiu, and for other courtesies and assistance. The study of the genus Sceloporus has 
l^n forwarded by grants from the Graduate Research Fund of the University of Kansas. 
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three fourths or four fifths size of anterior section; prcfrontals in 
contact medially; three frontonasals, the lateral scales in contact 
with both canthals, median frontonasal distinctly larger than lateral 
frontonasals, and slightly larger than prefrontals; two pairs of in¬ 
ternasals, the anterior pair separated from the rostral by a row of 
scales continuous with lorilabials; both pairs of intcrnasals sepa¬ 
rated from lirst canthal by a small scale; supraoculars five-five, the 
anterior the smaller, the fourth slightly larger than others; a single, 
complete row of small, usually keeled scales separating supraoculars 
from median head scales; one complete and another incomplete row 
of scales separating supraoculars from supcrciliarics (except the 
first supraocular, which is in contact with first superciliary); five 
superciliaries visible from above; two canthals, the first not touch¬ 
ing lorilabials nor forced above canthal ridge, the second forming a 
small portion of the superciliary series; subnasal present, approxi¬ 
mately size of first canthal; loreal present, more or less square; pre- 
ocular entire; subocular moderate in size, followed posteriorly by 
two small, strongly keeled postoculurs; lorilabials in two rows, not 
reduced to one below subocular (usually reduced to one row); s\i- 
pralabials four, infralabials five-six to a point below middle of eye. 

Mental pentagonal, with a labial border about three fifths that of 
rostral; mental followqd posteriorly by three pairs of postmentals, 
the scales of only the anterior pair in contact medially; outer row 
of labiomcntals separated from mental by partial contact of first 
postmental and first infralabial; inner row of labiomentals terminat¬ 
ing below third infralabial; gular scales smooth, with one or two 
apical notches (usually one); anterior gular scales rounded, reduced 
in size; posterior gular scales subequal in size; gular scales below 
ear weakly keeled; scales in gular fold region with two or three 
apical notches. 

Auricular lobules three, the upper the longest, but not reaching 
across ear; auricular lobules larger than preceding temporal scales; 
temporal scales weakly keeled, weakly mucronate toward eye, more 
strongly toward ear, somewhat smaller than largest scales between 
ear and lateral nuchal fold; ridge of skin overlapping lateral nuchal 
fold surmounted by strongly keeled, very strongly mucronate scales, 
which continue in an irregular row to a point below car; scales be¬ 
tween ear and insertion of foreleg keeled, rather strongly mucronate, 
strongly denticulate. 

Dorsal scales keeled, rather strongly mucronate, denticulate, in 
parallel rows, the scales toward occiput reduced in size; median 
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lateral scales of somewhat the same general character as the dorsal 
scales, somewdiat smaller than dorsal scales, somewhat more strongly 
keeled, in oblique rows; lateral scales toward axilla and groin be¬ 
coming smaller, those in axilla almost granular, those in groin one 
half as large as median lateral scales, imbricating; ventral scales 
about one half or three fifths size of dorsal scales; scales on chest 
slightly larger than those on belly; interfemoral and preanal scales 
not or very slightly smaller than scales on belly; some of preanal 
scales rather porelike; all ventral scales smooth, with a single apical 
notch; dorsal scales on rump very slightly reduced in size; basal 
caudals on dorsal surface as large as largest dorsal scales on body; 
dorsal caudals strongly keeled, strongly mucronate, not or weakly 
denticulate, becoming smaller and more strongly keeled toward tip 
of tail; subcaudals smooth, rounded, becoming keeled distally on 
tail; enlarged postanals present, separated from each other medially 
by two small scales. 

Dorsal scales of foreleg keeled, mucronate, denticulate, those on 
upper foreleg about one third size of dorsal scales on body, some- 
w^hat larger than those on lower foreleg; scales at elbow reduced in 
size; ventral scales of lower foreleg about as large as dorsal scales 
of same member, keeled except at extreme anterior edge; ventral 
scales on upper foreleg smooth (keeled anteriorly), usually notched, 
about one half or two thirds size of ventrals of lower forelegs, be¬ 
coming smaller near axilla; lamellar formula for fingers 8-12-16- 
16-9 (8-12-16-16-10), 

Dorsal scales of hind leg rather strongly keeled, mucronate, 
wx'akly denticulate, those on thigh somew'hat larger than those on 
upper foreleg; dorsals on shank somewhat larger than those on thigh; 
ventral scales of shank smooth, notched, as large as dorsal s(‘ales of 
same member; scales on anterior surface of thigli nearly smooth, 
acuminate, with a single notch on either side of apex, the scales be¬ 
coming quite smooth, with a single apical notch, and much smaller 
toward series of femoral pores; scales in a median area on posterior 
surface of thigh keeled, mucronate, much smaller than preanal 
scales; no postfemoral dermal pocket; lamellar formula for toes 
8-13-16-19-12 (8-13-17-19-12). 

Color, General dorsal coloration brownish-yellow; a dorsolateral 
light line on each side, about one and one half scales wdde, extending 
from temporal region onto base of tail; below this the ground color 
is darker, sometimes concentrated into broad, indistinct dark bars 
separated by narrow lighter areas, not passing onto ventral surface 
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of abdomen; between the dorsolateral light lines are a number of 
dark-blue scales (the color usually fades in preservative) apparently 
arranged in two irregular rows; the heads of the two males are slate 
(rather dark in type), with numerous white flecks; among these the 
most distinct are: a light spot on each parietal, a light pineal spot 
with a small, dark, central spot, a light spot on each side at the 
posterior edge of interparietal, a light spot on each frontoparietal, 
a light, narrow bar across posterior section of frontal, and a light 
spot at the posterior, medial edge of the third supraocular; in the 
males an indefinite, brownish band crosses the head in front of the 
eyes, and is preceded by a darker brown area extending to the inter¬ 
nasals; the internasal area, to the rostral, is light brown; the labia 
are irregularly marked with dark and very light brown; a dark spot 
in front of arm, extending dorsally a short distance, with a few 
scales of dark-blue color; the black shoulder spots are narrowly 
continuous with each other across neck; in the type, the anterior 
part of the gular area is white, the posterior part blue; in the male 
paratype, the whole throat is dark blue; in both specimens black, 
or dark blue, convergent bars are present in the gular region; the 
chest, a narrow area down middle of abdomen, prenanal region and 
the posterior part of the ventral surface of the thighs are white; on 
each side of belly is a abroad area of blue, bordered medially by a 
narrow area of black or dark blue; the groin is black or dark blue, 
the color extending onto thighs; the chest has a few irregular spots 
of black. 

In the females two rows of irregular, dark-brown spots are pres¬ 
ent between the dorsolateral light lines; the throat has indistinct 
bluish bars, and the sides of the abdomen have a bluish tinge. 

The following notes from the field catalogue are pertinent: **Large 
male. Lighter parts of labial region and lighter parts of back tinged 
with reddish-orange, more distinct on head. Posterior gular region 
dark blue; sides of belly lighter, tinged with light green. Some of 
the scales of the back between the dorsolateral light lines dark blue. 
Smaller male. Lacks orange color of head. Female, In life, when 
shot, the blue spots 'on the back were very distinct. A few hours 
later, before preservation, the color had disappeared.^^ 

Habits and habitat. All specimens were found running about on 
the ground at low elevations, in more or less open areas, usually near 
rocks. They always ran into rocks or bushes at the first indica¬ 
tion of danger, and were rather difiicult to collect. 
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Reinarks. According to my notes, taken hurriedly on a recent 
short trip to eastern museums, the following specimens apparently 
belong to this subspecies: AMNH 18804-14 (Tlacolula to San Pablo 
Mitla, Oaxaca, July 11-13, 1920, Paul D. R. Riithling); FMNH 
1011 (Oaxaca, Oaxaca, June, 1901, S. E. Meek); USNM 47534-5, 
47396-7 (Oaxaca, Oaxaca, June 14,1894, Nelson & Goldman). 


Meusurementi) (in mm.) and Scale Counts 


Number. 

8465 

8466 

8464 

8467 

Snout to vent . . ... 

80.0 

82.0 

82.5 

94.0 

Snout to occiput . . , 

15.0 

1 15.0 

15.0 

17.0 

Snout to ear . . 

16.9 

18.4 

18.2 

20 5 

Hindleg - 

54 0 

68.7 

53.5 

61.6 

Fourth toe 

20.7 

22.4 

20 5 

23.0 

Fifth toe . 

10.1 

9.7 

9 2 

11 0 

Tibia. 

15 9 

16 8 

14.6 

17.0 

Scalee to head length . . , . 

6 2 

5.1 

6 2 

6.0 

I^Amellae, fourth toe .. 

19-20 

20-21 

21-22 

19-20 

Femoral poies . 

12-13 

10-12 

11-12 

9-12 

Sex. . 

9 


9 

d 

Tail. . i 

100.0 

115.0 

103.0 

126.0 

Dorsals. . 

34 

31 

33 

31 

Ventrals. 

51 

47 

52 

52 

Scales around body. 

42 

38 

43 

40 
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Notes on the Herpetological Fauna of the Mexican 
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Abstkact: The report is based largely upon a collection of reptiles and 
am])hibians, now at the ITniversity of Kansas, secured by Edward H. Taylor 
in Sonora during jiarts of the summer of 1934. An ecological classification is 
given of the specKvs discussed (five of amphibians, eighteen of lizards, sixteen 
of snakes, and two of turtle.^). Chit rnuJopharm burti sp. nov. is described from 
La l*osa, near Cuaymas. An annotated bibliography of literature concerning 
the herpetological fauna of the state is appended. 

T he fauna of Sonora is of special interest to students of Ameri¬ 
can herpetology, because of the proximity of this region to the 
states of Arizona and New Mexico, and the fact that the southern 
boundary of the state is not far from the southern limit of distribu¬ 
tion of the species characteristic of the Sonoran faunal region, at 
least of those forms that are adapted to a lowland habitat. At 
Mazatlan in southern Sinaloa, this fauna has been largely replaced 
by other species, a large number of which show strong Central 
American affinities. 

Although much of the state has not been explored herpetologically, 
a few collections have been made, chiefly in the coastal region about 
Guaymas and along the highway between Nogales and Guaymas. 

A few' specimens were obtained by members of the Mexican 
Boundary Commission between the years 1852 and 1854, and it 
appears that certain of the ''Sonora” localities were incorporated in 
Arizona and New Mexico after the Gadsden Purchase. Specimens 
from the commission are in the National Museum. Prof. J. T. 
Lovewell and Mr. Heiligbrodt collected in Sonora at a much later 
date. This collection, w'hich was presented to Washburn College, 
Topeka, Kan., was made the basis of a special report by Cragin 
(1884). A collection made by Dr. Gustav Eisen and Walter Bryant 
in April and May, 1892, is in the California Academy of Sciences. 
It was the subject of a report by Van Denburgh (1897). 
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Certainly the most important collection made prior to ray own is 
one made by Morrow J. Allen, Jean Piatt and John Scofield, spon¬ 
sored by the Museum of Zoology, University of Michigan. The 
collection numbered 326 specimens, 59 amphibians and 267 reptiles, 
and was obtained chiefly at Puerto, Noria, Hermosillo and Guaymas 
in June and July, 1932. Allen (1933) has published data on this 
collection, listing four amphibians, twelve lizards, six snakes (the 
report on the two species of rattlesnakes is accredited to H. K. 
Gloyd) and one turtle. 

I spent the time between June 19 and July 16, 1934, in Sonora 
studying the herpetological fauna. A considerable collection was 
made, chiefly in the localities previously visited by Allen, Piatt, and 
Scofield. A brief itinerary from my diary follows: 

June 19. Entered Sonora at Nogales. Collected a few specimens 
along the road, and made a late afternoon camp, 53 miles south of 
Nogales. 

June 20 and 21. Collected along the road, and camped at Noria, 
the evening of the 20th. On both nights some time was spent in 
the field collecting with a light. 

June 22. A stop was made 30 miles south of Noria, and later I 
pitched camp about five miles southwest of Hermosillo, in a large 
boulder field near low mountains. 

June 23 to 25. Collected at Hermosillo, spending a part of each 
night in the field. I broke camp the afternoon of the 25th and 
made a camp 51 miles south of Hermosillo, remaining there until 
noon of the following day. 

June 26. Spent the morning afield then drove to Guaymas. Dur¬ 
ing the evening I collected near the beach at Miramar, a small 
resort three miles northwest of Guaymas. 

June 27. Collected about Miramar and later made camp at 
LaPosa, about ten miles northwest of Guaymas. This place con¬ 
sists of three small houses and a nearby well, situated within a 
quarter mile of the beach. 

June 28 to July 16. With the La Posa camp as a base, collect¬ 
ing was carried on within a five-mile radius. Several hours were 
spent collecting in the field with a light on most of the nights. In 
the immediate vicinity of La Posa are a few low mountains rising 
from sea level. To the north about one and one half miles there is 
a chain of low mountains, and two miles to the west are other low 
peaks in the vicinity of San Carlos Bay. The intervening terrain 
is gravelly and covered with sparse bush and cacti) with occasional 
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stunted trees. At this season the country was arid and none of the 
small streams carried any water. With the aid of friendly vaqueros 
of La Posa two small springs were located about two miles to the 
north of my camp. Here a few hylas and the ubiquitous Rana 
pipiens were found by the springs; elsewhere only a single am¬ 
phibian was taken, this, a large Bufo alvarim, obtained at the La 
Posa well, at night. 

During the period I spent at this camp, a few specimens were 
also collected at Miramar and along the road to Guaymas. Two 
trips (one during the day, one at night) were made to Empalme, 
ten miles southeast of Guaymas. 

On June 16 I journeyed south into Sinaloa, and later into Nayarit 
to continue collecting. On my return to the north, I spent a few 
days, August 4-8, in the general vicinity of Guaymas (Miramar 
and La Posa). A few specimens were taken along the highway on 
the return to the border. I arrived at Nogales August 10. 

In the general region about Guaymas the mountains come down 
to the sea, but at various points there are flat, sandy beaches 
limited by a dyke of sand built up by the waves. The line where 
this dyke and the shrub met was an especially fine locality for col¬ 
lecting. This terrain offered shelter for numerous rodents, insuring 
a constant food supply for the snakes. 

An ecological classification would include four general habitats 
where collecting was done: beach line; low gravelly flats; low moun¬ 
tains; and springs. The fauna of each is recorded below. 


Bbacu Like 
Calliaaurus inusitatua 
Hdoderma mspectum 
Maatttojthis flapeVum frenaturn 
PhyllorhynchuB decurtatua decurtatua 
CrotaluB ctnereoua 

Spbinob 
ffyla arcnicolor 
Rana pipiena 
Thamnophia eque$ 

Fidmki desertorum (accidental) 

Low Mountainb 
Phyllodactylua homolepidunut 
Saurontavlua hiapidua 
Ctenoaaura hemilopha 
Uta taylori 
Cnemidophorua burti 
Conatrictor conatrietor imperator 
Maaticophia piceua 
Crotalua moloaaua moloaaua 
Crotalua tipria 
Oaphenta apaaami 


Low Brushy Flats 
Coleonyx variegatua 
Dipao-aaurua doraalta aonoricvaia 
Holbrookia elegana thervwphila 
Uta ornatn lateralis 
Uta atanabunana stejnegen 
Sceloporua clarkii clarkii 
Sceloporua magister magiater 
Phrynosoma aolare 
Cnemidophorua melancetethua 
Conatrictor constrictor imperator 
Hypaiglena ochrorynchua 
Maaticophia flagellum frenal um 
Thamnophia equea 
Trimorphodon lambda 
Tantilla hobartamithi 
Crotalua cinereous 
Kinoatemon aononenae 
Bufo punctatua 
Bufo alvariua 
Scaphiopua couchii 
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AMPHIBIANS 

The amphibian collection makes no claim to completeness. Most 
of the time spent in Sonora was prior to the advent of summer rains, 
when much of the amphibian population was still in aestivation. 

On my return to the United States in August I obtained a few 
amphibians in Guaymas and at Noria. In the latter locality I 
failed to find Pternohyla fodiens Boulenger and Microhyla olivacca 
(Hallowell), species which Allen (1933) found to be plentiful. Bufo 
woodhousii Girard and Bujo rnnrinus (Linnaeus) have been re¬ 
ported by Kellogg (1932). The record for Bufo corjipactilis AVieg- 
mann from this locality may be regarded as doubtful. 

Scaphiopus couchii Baird 

A single specimen (No. 1151) was captured late at night on dry 
sand near Noria. It appeared to have been attracted by my lan¬ 
tern light, and approached close to my camp. Four were taken near 
Guaymas on a flat during a light rain. 

Bujo alvamis Girard 

One specimen (No. 14) was taken at night at La Posa, ten miles 
northwest of Guaymas. Four typical, immature specimens (Nos. 
1102-1105) were collected on the night of August 4, on a barren 
flat four miles north of Guaymas. 

Biifo punctatus Baird and Girard 

One specimen (No. 132) wa.s captured with the four above-men¬ 
tioned alvarim. 

Hijla arcnicolor Cope 

A series of eleven specimens (Nos. 368-378) was obtained from 
the immediate vicinity of a spring, about two miles north of La 
Posa. Here there is a sudden break in the low range, and within 
the cleft is a small basin where numerous palm and fig trees grow 
luxuriantly. The frogs emerged at twilight from among the dead 
palm leaves, which hung suspended about the trunk of the palms, 
and approached the pools below the spring. Here they were cap¬ 
tured as they sat in the edge of the water or on the banks. All 
appear to be half grown. They are marked with very distinct 
rounded sjiots on a lighter, grayish ground color. 



Taylor: Fauna of Sonora 


479 


Rana pijnens Schrebor 

Five recently transformed specimens (Nos. 379-383) were en¬ 
countered in the same pools mentioned above. A few tadpoles, not 
yet transformed, were seen in the pools. 

LIZARDS 

Phyllodactylus homolepidurus Smith 

Phyllodnctylus homolejudurus 8niith, Univ. Kansas 8ci. Bull , XXII, Apr. IT), 1935, pp. 
121-125, pi. XXV, fiK. 2a and toxt fin. 1, A. 

A scries of twenty-six was collected at tlic following localities: 
twelve (including the type), five miles southwest of Hennosillo; 
eleven, from a point ten miles northwest of (Uiaymas; three, four 
miles southeast of Duaymas on the Empalme road. Smith (loc. cit.) 
has given a thorough account of these specimens. 

Colconyx vaiiegaty^ (Baird) 

Stvvodartylus varwyaius Baird, Phk' Acad. Nat So , Phila , 18.58, p. 254 (type descrip¬ 
tion; type hwality, Ilio Grnnde and Gila Valleys) 

Cohonyx vurtt'fjatus Siiulli, Trans Kanvis Atnd .So., XXXVI, 1933, pp 301-314. 

Thirty-eight s})eciniens of Colconyx imriegatvs (Baird) were col¬ 
lected in Sonora, and with one exception, in which the specimen 
was found hidden under a rock, they were discovered at night run¬ 
ning about over gravelly soil near the beach and in the mountains. 

These specimens agree with the characters noted by Smith [loc. 
cit.) as being diagnostic of tliis specie's. The jireanal jiores vary 
from six to nine, and the siipranasals are invariably in contact medi¬ 
ally behind the rostral. The cloacal bones agree with those typical 
of vnricgatuH save there is a suggestion of a groove or notch at the 
expos('d end in (certain sjiecimens. In markings, a number of the 
siiecimens show a tendency for the transverse bars to break medially 
and a sugge.stion of a median dorsal line is often evident. The bars 
on the tail do not extend ventrally as is typical in many specimens 
of brevis. The breaking up of the juvenile color pattern seems to 
begin a little later in life than is typical, since only the largest 
specimens (snout to vent, GO mm.) show this condition. 

The specimens of this species usually run with the tail lifted, 
often curved over the back. The bright light from my lantern 
tended to bewilder them, and they were caught at night with little 
difficulty. 
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I obtained specimens from the following Sonoran localities: 

Nos. 123-124, 152-153, 176-177, five miles southwest of Her- 
mosillo, June 22 to 24; Nos. 260, 267, 293-295, 301, 327-333, 396, 
436-437, 458, 461-462, 383, 385, La Posa, ten miles northwest of 
Guaymas, June 29 to July 16; 1142-1146, 1178-1182, near La Posa, 
Guaymas, August 5 to 7; 1183-1187, five miles southwest of Her- 
mosillo, August 8 and 9. 

Ctenosaura hcmilopha (Cope) 

Ctenosaurn hemilopha Sniitli, Umv. Kansas Sci. Bull., XXII, No. 6, Apr. 16, 1986, pp. 

140 - 142 , pi. XXm, fig. 1. 

Two specimens were collected; one from a locality ten miles 
northwest of Guaymas is figured by Smith. The second specimen 
is from five miles southwest of Hermosillo. Smith has discussed 
these specimens {loc, cit,), 

Dipso-murus dorsalis sonoriensis Allen 

Specimens were taken at Hermosillo and Guaymas as follows: 
Topotypes, Nos. 180, 180a, five miles southwest Hermosillo, June 
25; Nos. 296, 341, 362a, 419, 463, and 494-497 (skeletons), between 
July 2 and 12 in the general region about Miramar and La Posa; 
1128-1129, northwest of Guaymas, August 7; 1127-1128, 1148-1149, 
near Miramar, August^7 and 8. 

These specimens agree with the details of the tyi>e description. 
The two or three scale rows between the nostril and rostral (as 
occurs in the typical subspecies) is reduced in this form to a single 
series. This appears to be constant. The brown reticulation on the 
throat enclosing round or oval cream areas, the less distinct rows 
of dark spots forming caudal annuli, anrl the tendency to lose the 
ocellated spots on the neck and shoulders, are all characters that 
tend to separate these from the more northern forms. The labials 
are fewer and smaller. 

All the specimens come within the limits of variation assigned to 
the form by Allen. 

Crotaphytus collaris baileyi Stejneger 
♦ 

One male specimen (No. 1162 ) was taken about sixty-one miles 
south of Nogales. The throat is lavender, becoming purplish pos¬ 
teriorly and covered with cream reticulations. The spots in the 
temporal region are a light chocolate brown; the neckbands are 
widely broken below; body with slate bands separated by only 
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slightly lighter interspaces, the whole covered with tiny light-cream 
spots; tail with indistinct brown bands. The hind leg brought for¬ 
ward, the tibiotarsal articulation reaches the shoulder, the longest 
toe to a point somewdiat in advance of the eye. Ventral surface of 
limbs, abdomen and tail, crcam-wdiite. 

Snout to vent, 98 mm.; tail, 188 mm.; hind leg, 85 mm.; femoral 
pores, lG-19. 

Sauroviaulus totmsendi Dickerson 

Snuromaulwi townscyuli Schmidt, Bull. Amcr. Mus Nat, Ilist , XLM, D»'c 7, lh‘22, p. 
filil; Bckling, We.st Aniei Scientist, III, 1887, pp. 97-0t> 

I collected three specimens of this species: one (No. 198) fifty- 
four miles southwTst of Hermosillo; one (No. 222) at Miramar, 
three miles northwest of (luaymas; and one (No. 346) five miles 
nortli of Guaymas. All were discovered in ro(‘k crevices from 
which localities they WTre removed with considerable difTiculty. 

Thev>e specimens have bet'ii identified with Dickerson’s species 
on the basis of the character of the interauricular scales and the 
large size of the caudal scab's. Schmidt (loc, cit.) has pointed out 
that the species is, in several re.spects, intermediate between S, obesm 
and 5. hifipidus but ai'tually distinct from both. 

Mcamremenis. (Nos. 198 and 222, respectively [in millimeters]): 
Snout to vent, 12(), 155; tail, 140, 122 (regenerated); head length, 
28, 32; head width, 26, 32; body width, from edges of lateral folds, 
54, 62; foreleg, 52, 61; hind leg, 78, 88. The number of scales in 
a single whorl about the tail at widest part, 64, 62; scales from 
gular fold to anus, 153,143. 

Color. No. 198. Above, the specimen is yellowish-tan and brown, 
the darker color forming five, rather indefinite', broad bands across 
the body. The tail watli five, unequal, broad, dark-colored bands 
and five lighter bands, the terminal band narrow. The dorsal sur¬ 
face is marked with small spots, those on the dark bands larger than 
those on the lighter interspaces. Below^ the body is a dirty cream 
with some lavender marbling on the throat. The ventral surface 
of the thigh has brown, punctate spots. The edges of the gular fold 
and the preauricular lobules are cream. The head is browm above. 

The larger specimen (No. 222) is darker above than the preced¬ 
ing specimen. The general pattern of dark bands with lighter inter¬ 
spaces can be discerned with difficulty. There is only a slight con¬ 
trast between the light and dark bands on the tail. The sides of 
the body have numerous small brown spots. 


31—6037 
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Callisaurus inusitatxis Dickerson 

Callisanrw inuaitatus Dickerson, Bull. Amer. Mus. Nat. Hist., XLI, 1919, p. 465; Allen, 
Occ. Papers Mus. Zool. U. of Mich., No. 269, Apr. 8, 1933, pp, 7-8. 

The following specimens were collected: Nos. 51, 52, twenty- 
five miles south of Nogales, June 20; No. 60, fifty-three miles south 
of Nogales, June 20; Nos. 83, 84, near Noria, June 22; Nos. 131, 
132, and 178, five miles southwest of Hermosillo, June 23; Nos. 186, 
188, fifty-four miles southwest of Hermosillo, June 28; Nos. 207, 
208, Miramar, near Guaymas, July 29; Nos. 283-286, 290, 339-340, 
347, 363-364, 396, 399-407, 423, 452-459, 464,465,486, 487, 504-506, 
521, La Posa, June 29 to July 10; Nos. 1111-1117,1121-1126,1150, 
1188-1190, La Posa and Miramar, August 4 to 6. 

If Linsdale* is correct in his surmise that there is but a single 
species of Callisaurus on the peninsula of Lower California and the 
western United States, the form here considered would be Calli- 
saurus draconoides inusitatus. I lack sufficient comparative mate¬ 
rial to either concur in, or disprove, his conclusions. 

Holbrookia elegans thermophila (Barbour) 

Holbrookia elegant thermophila Smith, Univ. Kansas Sci. Bull. XXII, No. 8, Apr. 15, 
1985, pp. 194-195, pi. XXVII, fig. 1; pi. XXVIII, fig. 4. (Also, pp. 191-193.) 

Sixty-eight specimens were collected at various points in Sonora, 
as follows: Fifty-three miles south of Nogales, two specimens; two, 
eight miles south of Magdalena; five near Nona; one, thirty miles 
south of Noria; three, five miles southwest of Hermosillo; five, fifty- 
four miles south of Hermosillo; fifty, ten miles northwest of Guay¬ 
mas. 

Smith (loc. cit.) has discussed this lot, and has given a series of 
measurements. 

Uta taylori Smith 

Vta taylori Smith, Univ. Kansas Sci. Bull., XXII, Apr. 16, 1986, pp. 168-166, pi. XXVI, 

fig. 8. 

Thirty-one specimens, including the type, were collected as fol¬ 
lows: Nos. 252-258, June 30; 280-284, July 1; 300, 304, July 2; 320, 
321, 322, 323a on July 3; 335, July 4; 393, July 6; 474, 474a, July 
12; 500, July 13’; all from La Posa, ten miles northwest of Guaymas. 
Nos. 199-202, fifty-four miles southwest of Hermosillo, June 26; 
Nos. 448-450, from a locality twelve miles northwest of Guaymas, 
July 10. 

* Linsdale, Amphibians and Reptiles from Lower California. Univ. Cal. Publ. Zodl., 
XXXVIII, No. 6, June 24, 1932, pp. 857-869. 
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Uta stansburiana stejnegeri Schmidt 

Uta stansburiana stejnegeri Smith, Univ. Kans. Sci. Bull., XXII, Apr. 15, 1936, pp. 
166-167. 

A series of seven (Nos. 501-503, 514-517a) from near Empalme. 
See Smith (ioc. cit) for comments on these specimens. 

Uta ornata lateralis (Boulenger) 

Uta omata lateralis Smith, Univ. Kansas Sci. Bull., XXII, April 16, 1986, p. 179. 

Thirty-nine specimens were taken at the following localities: 
Eight miles south of Magdalena; thirty miles south of Noria; five 
miles southwest of Hermosillo; La Posa, ten miles northwest of 
Guaymas. Smith (loc. cit.) discusses this series. 

Sceloporus clarkii clarkii Baird and Girard 

Sceloporus clarkii Baird and Girard, Proo. Acad. Nat. Sci., Philadelphia, VI, Aug., 1852, 
p. 127. (Type description; type locality, "Province of Sonora." John H. Clark, collector.) 
(Not improbably from southern Arizona or southern New Mexico.) 

This species was found to be present in most of the localities 
where I collected. In this region the species was encountered, al¬ 
most without exception, in trees. In New Mexico, in certain lo¬ 
calities, it becomes adapted to a rock habitat along deep arroyos. 
In eastern Arizona, magister magister also occurs and is the more 
terrestrial form, while clarkii clarkii is chiefly arboreal in habit. 

It may be remarked that magister magister has a range from 
Nevada to Texas and southern Sonora—a range that includes tlie 
smaller range of clarkii clarkii. Nowhere is there any evidence of 
intergradation. Certain scale differences are constant and other 
differentiating characters of equal specific importance, suflBce to en¬ 
able each to maintain complete distinction from the other. 

The following specimens were taken: Nos. 47-48, twenty-five 
miles south of Nogales, June 19; 54-57, about fifty-three miles south 
of Nogales, June 19; 65-68, Noria, June 20 (skeletonized); 74, 
thirty miles south of Noria, June 20; 105-106, thirty miles south of 
Noria, June 22 (skeletons); 116, 122, five miles southwest of Her¬ 
mosillo, June 24; 182, fifty miles south of Hermosillo, June 24; 230, 
306, 316-319, 336, 367, 386-391, 325-429, 429a, 429b, in the vicinity 
of La Posa, ten miles northwest of Guaymas, June 29, July 9; 524, 
Miramar, July 9; 1164, fifty miles south of Nogales, August 10. 
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Sceloponts magister magister Hallowell 

Sceloporus magistor Hallo\v«*ll, Proc. Arad. Nat. Sci. Phila , VIT, 1854, p. 03 (type descrip¬ 
tion; type locality, Yuma, Ariz.X 

Eight specimens were collected in Sonora, as follows: Nos. 81-82, 
near Noria, June 20, in a hole in a tree; 292, yg., La Posa, ten miles 
northwest of Guaymas, July 1; 408, July 7, La Posa; 420, La Posa, 
July 9 (skeleton); 466 and 466a, San Carlos Bay, July 12; 1152, La 
Posa, August 8. 

This speciesf was usually encountered feeding in trees or on cactus. 
It appears to have burrows or at least takes refuge in burrows about 
the roots of plants. The stomachs wTre filled chiefly with flowers 
at this season. 

One specimen (No. 420, skeletonized) contained nineteen wxll- 
developed eggs. The head and neck of the specimen was distinctly 
reddish in life. 

Phrynosoma solare Gray 

Specimens of this species were collected as follows: No. 179, 
southwest of Hermosilk), enrouto to Guaymas, June 25; 259, ten 
miles northwest of Guaymas, July 8; 512, on the beach road near 
Empalmc, July 13; 1110, in a street in Guaymas; 1156-1157, in the 
highway near Santa Ana, August 10. 

All of these specipiens, save one, were encountered in the morn¬ 
ings, along roads. A single one was taken under a low shrub, in 
partial shade, about 2:30 in the afternoon. 

Compared with Arizona specimens from Tucson, the Sonoran 
specimens exhibit the same general color patterns. The horns sur¬ 
rounding the back of the head appear to be slightly longer in the 
males and the scales growing from the edge of the lateral skin fold 
(below the lateral spine series) are somewhat larger. All the speci¬ 
mens have the belly whitish or rusty white, with numerous, punctate, * 
black spots. 

Hcloderma siispectum Cope 

Three specimens of this species were collected at night near La 
Posa. Two (Nos. 263, 264) were captured in the sand near the 
point of meeting of the sandy beach and the shrub. (No. 264 has 
been skeletonized.) No. 205 w^as found on the top of the low moun¬ 
tain rising from the edge of the sea. 

This last specimen was captured and placed in a sugar sack. On 
picking up my ‘‘snake stick^^ which had fallen near the sack, the 


t More complete data on this form and S. clarkii rlarkii will appear in a work by Hobart 
M. Smith treating of Mexican rnd American Scelopon 
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Heloderma made a quick lunge, and seized the third finger of my 
right hand, sinking the teeth to the bone. With a quick jerk, I tore 
my finger from the animaFs mouth, thus widely opening the wounds. 
After sucking the wounds, the fingers were wrapped up and col¬ 
lecting continued. There was no ill effect, other than that which any 
wound of like extent would cause. No effects that could be at¬ 
tributed to venom could be observed. 

Cncmidoj)horu8 inelanostethus Cope 

Criemuiophoru^ melanostethus Cope, Pioc. Acad. Nat Sci., Philadelphia, 1863, p. 104 (type 
dtwnption; type locality "Region of the Colorado of California," II. B. Mdllhausen, collector). 

Cnemidophorus tessellatus aethiops Cope, Ann. Rep. U. S. Nat. Mub., 1898 (1900), p. 682 
(type description; typo locality, iloiniosillo. Son., Mex. Jenkins and Kvermann, collectors). 

Cncnitdophorm fesxf'llatus tesHvllntus Allen. Occ. Papers Mus. Zool II. of Mich., No 259, 
1!>33, p. 10 (Puerto, Herniosillo, and Gimyinns, Sonota). 

I observed this specues in ]934 at a number of localities along the 
highway betwcicn Nogales and Guaymas, in fact, it was one of the 
most common of Sonoran lizards. The following arc in the collection: 
Nos. 91-95, 96, 9()a, 99-100, June 21, near Noria; 114, thirty miles 
south of Noria, June 22; 133-136, 161-165, five miles southwest of 
Hermosillo, June 23-25; 220, 231-232, 232a-232b, 238, 270-271, 297, 
313-315, near La Posa, ten miles northwest of Guaymas, June 28 
to July 5; 358-362, near Miramar, three miles northwest of Guay¬ 
mas, July 5; 404, 475-476a, 507-510a, July 14, near La Posa; 1118- 
1119, 1130-1134a, near Guaymas, August 5-7, 1934. Several other 
specimens have been skeletonized. 

CncmidophoruH burti sp. nov. 

(Plate XLII, fig.. 2.) 

Holotype, No, 269, collected near La Posa, ten miles northwest 
of Guaymas, Sonora, July 4, 1934; E. H. Taylor, collector. Para- 
types Nos. 239, 268, 311 (skeleton), 312, 392, 442, 443, all from the 
region about La Posa, collected from June 20 to July 10. 

Diagnosis, Related to C. perplexus, but with a tendency toward 
a reversal of the typical color pattern. The young are five-lined; 
brownish or tan dots on a dark-brown background between much 
widened, bright, cream-colored, lateral lines, and between the dorso¬ 
lateral and the broad, lavender, median lines. Most of the older 
specimens lose practically all trace of the dots and the pair of lat¬ 
eral lines on each side are strongly intensified, while the median 
becomes dim lavender to reddish in color. The ground color be¬ 
comes dark or light reddish-brown. 
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Description of the type. Rostral typical, the part visible above 
longer than the nasal suture, but shorter than the frontonasal; 
frontal single, once and one fourth as long as broad; two fronto- 
parietals, their greatest combined width equal to two thirds the 
combined width of the parietal series; three parietals, followed by 
a group of scales, the one bordering the outer lower edge of the 
outer parietals largest; four supraoculars, the anterior triangular 
and of about the same area as the last, the first three touching the 
frontal; last three supraoculars separated from superciliary series 
by a single row of small granular scales, and the third supraocular 
partially and the fourth wholly separated from the frontoparietals. 
Six-seven superciliary scales; eyelid with a row of seven small 
plates higher than long; enlarged upper labials 5-5; enlarged lower 
labials 7-8, the anterior much reduced. 

Mental rounded, followed by a single undivided postmental; five 
pairs of chinshields (sublabials), only the first pair in contact, the 
last separated from the mouth angle by two pairs of moderately 
enlarged scales only partially in contact with the labials; postnasal 
large, much higher than wide, followed by a much larger loreal, 
and a very small scale segmented from the lower posterior corner 
of the loreal; two preoculars, each keeled along the upper, inner 
border; subocular elongate, with a low keel, followed by two post¬ 
suboculars; a series of enlarged temporals, continuous with the 
superciliaries, flanked above and below by somewhat smaller scales. 
Auricular opening large. D-shaped; enlarged anterior gular series 
extending across the ventral surface, separated from the first gular 
fold by fourteen rows of subequal scales; three rows of smaller 
scales in first fold; five rows of scales between the anterior and pos¬ 
terior folds, becoming much enlarged posteriorly; eleven rows of 
granular scales in the posterior fold. 

Venter with six complete series and two outer incomplete series 
of much widened ventral scutes, the two median somewhat narrower 
than others; about thirty-six transverse rows from gular fold 
granules to the femoral pores. Upper arm with five, lower with 
three rows of enlarged scales (brachials and antebrachials) on front 
of arm; the postantebrachials distinctly enlarged; femoral pores, 
18-19; tail elongate, tapering; scale rows around body, 98 (not in¬ 
cluding enlarged ventrals). 

Color in life. Above blackish-brown with five longitudinal light 
stripes from head to groin or to base of tail; the dorsolateral and 
median lines extend onto the tail some distance; the light stripes are 
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distinctly more than half the width of the intervening dark stripe; 
the median light line forks on the neck and is lilac to lavender in 
color. The lateral stripes are cream anteriorly, becoming light lav¬ 
ender posteriorly. There is no trace of spots. Ventral surfaces 
cream, inunaculate. Top of head uniform olive. 


Measurements (in mm.) of holotype and paratypes of Cnemidophorus burti, 

sp. nov. 


Number. 

268 

442 

392 

312 

269 

443 

239 


o' 

cf 


9 

cf 

VR. 

yg. 

Snout to vent. 

85 

85 

85 

80 

78 

68 

64 

Tail. 

240 


233 


235 

197 

183 

Width of head» temporal. 

13 5 

13.2 

14 

12 

13 

9 

10 

Length of head, rostral to back of parietals . 

17 

19.5 

19 

17 

19 

15 

14 

Width of head, across eyelids . ... 

0 

9 

9 

7.5 

9 

7 

6.5 

Snout to ear. 

19 

19 5 

19.8 

18 

18 

10 

14.5 

Snout to foreleg_ 

32 

35 

31 

28 

29 5 

22 

24 

Axilla to groin.... 

39 

38 

38 

42 

38 

34 

30 

Foreleg. 

30 

29 

30 

30 

27 

26 

23.5 

Hind leg. 

61 

58 

56 

58 

55 

53 

45 


Variation. In color the youngest specimen (No. 239) shows a 
well-defined series of spots on the darker background between the 
light lines; these have practically disappeared in No. 443, which 
is a few millimeters larger. Otherwise, the color pattern is prac¬ 
tically unvaried in the remainder of the series, save that the ground 
color tends towards a red-brown in most of the specimens. 

Scale rows around the body vary between 93 and 99, the average 
being about 97. 

Remarks. Burt (Bull. U. S. Nat. Mus., No. 154, 1931, p. 132) 
mentions a specimen of this form from near Guaymas, Sonora, under 
the name of C. sexlineatus perplexus, and Allen (Occ. Papers Mus. 
Zool., U. of Mich., No. 259, 1933, p. 10), likewise mentions one of 
this species from Guaymas. The coloration is, as suggested by 
Burt, strongly reminiscent of that of hyperythrus. The species is 
named for Dr. Charles Burt, who has made the genus Cnemidoph¬ 
orus his particular field of study. 
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Cnemidophonis perplexus Baird and Girard 

Cnemidophoru9 perplerus Baird and Girard, Proc. Acivd. Nat. Sci., Philadelphia, 1852, p. 
128 (type description; type locality—Vallcj’^ of the Rio Snn Pedro. Also collected by General 
Churchill, on the llio Grande, west of San Antonio, Texas, and by Dr. William Ganibel on his 
last journey to California). 

The proper identity of numerous populations of Cnemidophorus 
in the southwestern part of the United States is, I believe, still in 
question. Burt (3931, Bull. U. S. Nat. Mus., No. 354) has the 
identification problem solved by placinj^ most of the named forms 
in the synonymy of Hcxlincatm perplexus and tessellatics tessellatus. 

Since the modern tendency in systematic taxonomy is the recog¬ 
nition by name of variant populations which cover a considerable 
range, it seems likely that certain of the names now in synonymy 
will of necessity be resurrected for such variant i)opulations whose 
differential characters arc not wholly due to differences in age or sex. 

The species here considered as Cnemidophorus perplexus differs 
from western Texas (type locality) specimens in several characters, 
not the least important of which is a much larger number of scale 
rows around the middle of the body. A series of sixteen speciimms 
from western Texas and southeastern New Mt^xico have a range 
from 64 to 72 scale rows around the middle of the body, the average 
being 68. The series from Herrnosillo, in the central northern part 
of Sonora (Nos. 356-160, June 23-25, 1934; E. H. Taylor, collector), 
vary between 89 and 95, the average being about 92. The femoral 
pores are 16-19, the average being 18; this number appears seven 
times (in 12 femora counted), 19 twice, 17 twdee, 16 once; a speci¬ 
men (No, 189) taken fifty-four miles southwest of Herrnosillo has 
95 scale rows. 

The series shows age transitions from, a six-lined form to one 
with a series of twelve rows or rounded, light spots, largest on the 
sides, less distinct and smaller on the median dorsal region, those 
on the nuchal region obsolete. The specimen (No. 189) taken fifty- 
four miles southwest of Herrnosillo has the two median lines tend¬ 
ing toward a fusion in the middle of the back; they are separate 
posteriorly and are obscured by the brownish color in the neck 
region. 

It is probable that this form should be recognized as a subspecies 
of perplexus. It seems that the young lack the bluish ventral and 
caudal coloration and there is an average difference in the adult 
color pattern. However, in general, these follow the expected indi¬ 
vidual evolution of the color pattern for perplexus (typical). 
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SNAKES 

Lichanura roRCofmca gracia Klauber 

Lichanura roseofuaca gracia Klauber, Trans. San Diego Soc. Nat. Hist., VI, No. 20, Apr. 
80, 1981, pp. 806-318, pi. 21, fig. 1; and Copeia, No. 4, Dec. 27, 1933, pp. 214-216. 

The report of a form of Lichanura (Klauber, 1933) at Guaymas, 
Sonora, anticipates tlie capture of my specimen from near Her- 
mosillo, which lies about seventy-five miles north of Guaymas, 

The specimen (No. 129) was captured June 29, 1934, just after 
daybreak in a mass of boulders five miles southwest of Hermosillo. 
It is a pregnant female with the embryos probably two thirds de¬ 
veloped. No fear was shown at my approach and when picked up 
the snake remained quite docile. The embryos were removed when 
it was preserved. These are Nos. 16f)-169. They show the typical 
striped color pattern of the mother. 

The measurements (in millimeters) and scale counts are as fol¬ 
lows: Snout to vent, 54G; tail, 62 (injured); ventrals, 223; sub- 
caudals, 40; scale rows, neck 40, about body 43, in front of anus 
2e5. The young measure about 160 to 172 in total length, the tails 
measuring about 25 mm. 

Three of the young are males, with the hemipenes still completely 
extruded; one is a female; the latter has slightly shorter tail than 
the males. The following table shows the scale counts of these 
specimens: 


No. 

Sex 

Ventrals 

Subcaudals 

166 

$ 

223 

49 

167 

$ 

220 

47 

168 

s 

223 

48 

169 

9 

227 

48 


Constrictor constrictor imperator (Daudin) 

Constrictor constrictor imperator Allen, Occ. Papers. Mus. Zool., U. of Mich., No. 269, 
Apr. 8, 1933, p. 11 (Hermosillo). 

Three specimens of this boa were taken in the neighborhood of 
La Posa. One was skeletonized, the other two were brought back to 
Lawrence, Kan., alive. All are typical. 

One was found in the mouth of a small cave, in which was ob¬ 
served on several occasions the track of what appeared to be a very 
large specimen of this species. One specimen, a female, was cap¬ 
tured in a tree cactus about five feet from the ground. A third was 
captured at night crawling along a dry arroyo. 
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The capture of this snake by Allen (1933) at Hermosillo suggests 
the possibility of its being eventually discovered in some of the 
mountain ranges of southern and southwestern Arizona. 

Masticophis flagellum frcnatum Stejneger 

MasticophU flag^um frenatua Ortenburger, Mem. Univ. Mich. Mus., I, 1028, pp. 112«126, 
pis. XX, XXI. 

A specimen collected in a low tree on the edge of the beach at 
La Posa is referred to jrenatus. This specimen (No. 395) is uni¬ 
form brown-olive, each scale showing a lighter area on the anterior 
median part. This lighter area becomes more distinct posteriorly. 
There is some evidence of spots on the labials, and the loreal and 
posterior nasal seem to be more yellow than the scales above and 
below. The anterior ventrals have a double row of median spots 
which are more evident anteriorly. 

A second specimen (No. 513), captured near Empalme, is slightly 
darker than the preceding, but there is no trace of the dark bands. 
The dark, labial spots are dimly visible, while the anterior ventral 
and mental spots are quite distinct. The loreal line is dimly visible. 

A third specimen (No. 1460) was collected near Santa Ana in 
northern Sonora. This young specimen has the typical coloration, 
but even in the youpg the transverse markings are not pronounced. 
The head markings are, however, typical of jrenatus. The anterior 
ventral spotting is irregular, the spots being in about four rows. 

A large specimen (No. 1137) of the “red” phase of this species 
was captured near Guaymas, and brought alive to Kansas Uni¬ 
versity. At first the specimen was shy and timid, attempting to es¬ 
cape as one approached the cage, striking when a hand was placed 
in the cage. Later it became very tame, permitting itself to be 
force-fed on beef without resistance. 


Measurements and Scale Counts of Masticophis flagellum frenatum Stejneger 


No. 

Ventrals 

Sub- 

eaudals 

Upper 

labials 

Poxt- 

oculars 

Scale formula 

Total 

length 

Tail 

length 

513 

208 

97 

8-8 

2-2 

22,17,16, 18,12 

1810 

450 

895 

201 

110 

8-8 

2-2 

22,17,17,18,12 

1292 

246 

1160 

106 

99 

8-8 

2-2 

21,17,17,18,12 

985 

242 

1187 

197 

106 

8-8 

2-2 


1760 

416 


Masticophis piceus (Cope) 

Masticophis piceus Ortenburger, Mem. Univ. Mich. Mus. Zodl., I, 1028, pp. 112-126, 
piB. XX, XXI; Allen, Occ. Papers Mus. Zodl. Univ. Mich., No. 259, Apr. 8, 1988, p. 11. 
(Hermosilio). 

Two specimens were captured in Sonora. The first (No. 113) was 
collected thirty miles south of Nona near the highway. It was dis- 
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covered extending its head from a woodpecker hole, in a tree, about 
thirty feet from the ground, and was shot. This specimen is of a 
deep, blue-black color, save that toward the tip of the tail the color 
becomes brownish-black. On the ventral surface on the posterior 
half of the body there is an infusion of brown, becoming lighter pos¬ 
teriorly. On the last fifth of the body there are a few yellow flecks. 
In the anal region these form larger yellow areas. The inner edges 
of the subcaudals are light colored. Two other specimens seen es¬ 
caped into holes in a hollow branch of the same tree. 

No. 379. The anterior half of the body is black. About the 
middle of body there are three black-spotted, reddish bands, while 
the latter third of the body is more or less reddish. The tail is 
uniformly reddish-brown. The specimen was captured in the heat 
of the day under a flat rock, near La Posa. 

These specimens seem to be common in the trees along small 
ravines. At least eight specimens seen escaped into holes in the 
boles or branches. 


Scale Counts and Measurements (in mm.) of Masiicophis piccus (Cope) 


No. 

Sex 

trah 

Anal 

Sub¬ 

caudals 

Upper 

labials 

Lower 

labials 

Pre- 

oculars 

Scale formula 

Total 

length 

Tail 

length 

118 

$ 

205 

2 

96 

8-8 

9-9 

2-2 

19, 17,16,13, 12 

1460* 

888 

479 

$ 

200 

2 

118 

8-9 

11-12 

2-2 

21, 17. 17, 12,12 

1468* 

896 


* Tip of tail mismng. 


Masticophis semilineatm (Cope) 

Masticophiii srmihneatua Ortenburger, Mem. Univ, Mich. Mus , I, 1928, pp. 48-67, pis. 
XI, XIJ, XIII, and text figs. 6, 7, 8; Allen, Occ Papers Mus. Zool. Univ. Mich., No. 269, 
April 8, 1088, p. 11 (Hermoaillo). 

Three specimens of this species were taken. No. 155 was cap¬ 
tured five miles southwest of Hermosillo at night in a bush; Nos. 
234 and 325 were taken in the morning, at La Posa. No. 425, 
taken in a deep canyon in the mountains near La Posa, has been 
skeletonized. 

These specimens agree well with specimens described and figured 
by Orlenburger {loc. cit.) and the scale counts are well within the 
known range of variation. 


Scale Counts and Measurements (in mm.) of Masticophis semilineatus (Cope) 


No. 

Sex 

Ventrals 

Sub¬ 

caudals 

Upper 

hbiaU 

Lower 

labiate 

Scale rows 

Total 

length 

Tail 

length 

166t 

? 



6-8 

10-10 

20,17,17, ? 

... 

... 

825 

9 

208 

185 

8-8 

9-9 

20,17,16, IS 

1127 

854 

284* 

$ 

202 

88 4- 

8-8 

8-9 

20,17,17,18 

1084 

266-1- 


*Tip of tail migsing. 
t Posterior part of body wanting. 



492 


The University Science Bulletin 


Salvadora grahamiae hexalepis (Cope) 

Salvadora grahamiae Baird and Girard, Cat. N. Amer. Kept., pt. 1, 1868, p. 104 (Sonora, 
Mex.; Col. J. D. Graham, collector). 

A specimen of S. g. hexalepis (No. 1163) was found dead under 
a rock at a point on the highway fifty miles south of Nogales. It 
consisted of a skeleton with dried skin sufficient to identify the 
species. 

Phyllorhynchus decurtatus demrtatus (Cope) 

Phyllorhynrhm decurtatus decurtatus Linsdale, (part) Copeia, No. 4,1933, p 222; Klauher, 
Bull. Zool. Soc. San Diego, No. 12, Sept. 12, 1985, pp. 6-0. 

Three specimens of Phyllorhynchus were collected in southern 
Sonora. No. 457 $ was found at La Posa running rather rapidly 
near some shrubs, about twenty-five meters from the sea, the night 
of July 10. No. 483 S was discovered at La Posa by following a 
snake’s trail in loose dry sand on the beach, the night of July 12. 
A third specimen, No. 1100 $, was found on a barren flat near the 
sea about four miles north of Guaymas, the night of August 4. 


Data and Measurements of Phyllorhynchus dccurlatus decurtatus (Cope) 


No. 

Sex Length 

Tail 

Vcntrals SubcaudaJs Scale rows 

Upper 

labials 

Lower 

labials 

457 

$ 

284 

27 

165 


25 

24-19-19 

7-6 

9-9 

483 

$ 

278 

49 

161 


84 

28-19-17 

6-7 

9-9 

1100 

3 

296 

44 , 

162 


81 

20-19-16 

6-6 

9-9 


No. 

457 

483 

1100 


Oculars 

8-8 

8-8 

7-0 


Loreals 

3-8 

2-2 

1-1 


Dorsal spots 
body 

42 

25 

28 

Dorsal spots 
tail 

7 

5 

5 



The first specimen (No. 457) is a female, and the scales are 
smooth save for a very faint suggestion of keels along the posterior 
half of the body. No. 483 has the scales strongly keeled on the 
nine dorsal scale rows, the keels beginning about one centimeter 
back of the head; No. 1100 has the scales of the nine median dorsal 
rows even more strongly keeled than the preceding. 

These three specimens were taken in the same general locality, 
all less than five miles apart, and two of these, a male and a female, 
within a few yards of each other. These are, apparently, specimens 
of the same species', but there are strong differences in markings, 
perhaps due to sexual dimorphism. 

Linsdale believes a specimen taken at Caborca, Sonora, having 
faint keels, should be referred to browni, but as a subspecies of 
decurtatus. 
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The specimens listed here have been studied by L. M. Klauber 
in his recent review of the genus Phyllorhynchus {loc. ciL). I have 
followed him in the disposition of the specimens. 

They present the following characteristics: Snout with a curved 
band rising on fifth and sixth labials, passing through eye and across 
the anterior part of the frontal to the opposite side of head; a second 
band crosses just behind the parietals and the ends run back varying 
distances on the side of the neck, on either side of the large nuchal 
spot; the area between these two bands on the head is variously 
spotted, or the two bands may be joined by confluent spots. A 
light spot on the frontal is enclosed wholly or partially by dark 
color. 

The first two dorsal spots are confluent in the males but divided 
in the female. The first few dorsal spots arc deep, black-brown. 
The dorsal spots on the males have darker borders; in the female, 
this darker border is s(!arc(ily evident. In the males the dorsal spots 
total 30, and 33; in the female, 50. 

There is an irregular scries of lateral spots in the males; in the 
female these are more numerous and less distinctly outlined. 

Pihiophis sayi affinis (Hallowcll) 

Pituophis aayt afmui Stull, Ore. Papers Mus. Zool. Univ Mich., No. 2.')0, 0(t. 12, 1932, 
p. 4. 

A single specimen (No. 80) was collected on the morning of June 
20 in the shade of a small tree in the arid region near Noria. It 
remained motionless until I approached and grasped it. 

It presents the following characters: Four prcfrontals; rostral 
entering between the infernasals nearly half their length; lorcal 
elongate; one i)re-, three postoculars; 8-8 upper labials, the fourth 
entering orbit; 12-13 lower labials, six touching the first chinshield; 
scale rows, 29, 31,33, 33, 23; ventrals, 235; anal, single; subcaudals, 
57; blotches on body, 46; blotches on tail, 12; anterior two thirds of 
body has the lateral spots more or less confluent with the dorsal 
blotches and the yellow cream interspaces form small spots occupy¬ 
ing 9 to 12 scales on the sides; the light scales have a brown keel. 

The head is yellowish posteriorly, with small black flecks; a 
curved band slightly anterior to eyes; a diagonal line from post- 
oculars to the last labial; labial sutures brown; a series of brown 
spots on the ventrals and subcaudals, somewhat confluent under tail. 
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Fidmia desertorum Taylor 

(Plate XLin. fig. 1.) 

Fieimia detertorum Taylor, Proc, Biol. Soc. Wash., Vol. 40, May 1, 1086, pp. 61-52. 

The type specimen was discovered near a spring, about one and 
a half miles northeast of La Posa, ten miles northwest of Guaymas. 
It had been injured, and ants had destroyed a few scales. This 
spring is a few hundred yards farther east than the opening of the 
canyon in which was a spring mentioned elsewhere. 

Hypsiglena orchrorhynchm Cope 

Hypsiglena ockrorhuncha Cragin, Bull. Washburn Lab. Nat. Hist., Sept., 1884, No. 1, 
pp. 6-8 (Guaymas); Allen, Occ. Papers Mus. Zool. Univ. of Michigan, No. 269, Apr. 8, 1988, 
p. 12 (Hermosillo). 

The Cragin (1884) record of one specimen from Guaymas is the 
earliest known for Sonora. It was collected by Prof. J. T. Lovewell. 
Allen obtained a specimen at Hermosillo. 

I collected three specimens. No. 120 was taken in the boulder 
field five miles southwest of Hermosillo. It was found at dusk under 
the edge of my car step, June 22. No. 266 was caught in camp at 
La Posa, ten miles northwest of Guaymas, June 30; and No. 281 was 
discovered under a rock, under an overhanging cliff, near San Carlos 
Bay, two miles west-of La Posa, July 1. 

The ground color of the three specimens varies from an ash-gray 
in No. 281 to a brownish-gray in No. 120, and to a lavender-gray in 
No. 266. The characteristic neck- and head-marking consists of a 
dark-brown spot which fails to reach the ventrals by three scale 
rows. From the lower anterior edges, branches, on each side, run 
across the temples through the eyes to the rostral, but fail to meet 
anteriorly, widest on the temples; dorsally the blotch has a median 
forward projection which reaches the parietals. The whole blotch 
is outlined by an indistinct cream line which becomes a very distinct 
white on the sides. It follows the upper edges of the anterior 
labials, passes diagonally across the posterior labials and the angle 
of the mouth and may be continued back along the neck a short 
distance. In two specimens the neck band is broken unequally in 
twain by a cream-white line running longitudinally. The dorsal 
markings on the body are typical in all. 

The three specimens agree in the following characters: The 
nostril is between two nasals; a loreal present; two preoculars, the 
upper very large, the lower very small and below the anterior part 
of the eye. Two postoculars, the upper largest. Temporals, 1-1-2; 
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eight upper, nine lower labials (No. 281 has seven upper labials on 
right side, due to a fusion of the second and third); five labials 
touching the first chinshields; anal divided. 

Measurements (in mm.) and scale counts of Hypsiglena ochrorhynchus (Cope) 


No. 

Sex 

Total length 

Tail 

Ventrala 

SubcaudalB 

120 

$ 

825 

74 

178 

60 

266 

9 

839 

69 

177 

64 

261 


226 

78 

181 

68 


Thamnophis eques (Reuss) 

Thamnophii equet Ruthven, Bull. U. S. Nat. Mus., No. 61, 1908, pp. 158'164. 

Eight specimens were taken, all in the general neighborhood of 
La Posa, which appear to differ but little from highland specimens 
from Mexico and the United States. 

Ruthven (Zoc. dt,) has suggested that the species is absent from 
the coastal plain. These specimens demonstrate its presence at sea 
level, at least in the region about Guaymas. Cragin^s (1884) record 
of Eutaenia cyrtopsis* from Guaymas has been referred to this 
species. 

Trimorphodon lambda Cope 

Tnmorphodon lambda Cope, Proc. Amer. Phil. Soc., ISS.'), pp. 286-287 (type description; 
type locality, Guavmas, Sonora. Type, No. 13487, U. S. N. M. H. F. Emenoh, collector); 
Cope, Ann. Rep. U. S. Nat. Mus., 1898 (1900), p. 1104. 

The retention of Copers Sonoran species of Trimorphodon seems 
warranted despite the rather striking resemblance of the color pat¬ 
tern to certain Mexican and American forms. As yet, no series of 
sufficient size is available to properly evaluate the various characters 
on which most of the species of this genus have been established. 

Klauber (1928), in his review of Trimorphodon in Baja Cali¬ 
fornia, California, and Arizona, recognizes the Arizona specimens 
from the Huachuca Mountains region as belonging to the species T, 
lyraphanes, and makes no effort to place lambda in the synonymy of 
that form. I have no lyrophanes available for making a critical 
comparison. 

I obtained three specimens (Nos. 265, 366, and 341) in the general 
vicinity of Guaymas. The first was captured near La Posa crawling 
on gravelly ground at sea level, near my tent about midnight. It 
stopped and remained quiet, allowing itself to be picked up without 
struggling, and without endeavoring to bite. No. 336 was found at 
night in similar terrain near the beach. A third was captured in a 


* I have endeavored to find this specimen in the collection of Washburn College at Topeka, 
Kan., but it appears to be lost. 
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niche in a low rock cliff near the sea about ten o’clock in the morn¬ 
ing. The specimen was tightly coiled and was picked up in this 
condition, the specimen remaining coiled when captured, making no 
attempt at resistance. The last mentioned has been skeletonized. 

My specimens Nos. 265 and 336 present the following characters: 
sex, J , d' > scale counts at various points on body, 28, 19, 22, 22, 
22,16, 16; 29, 19, 21, 22, 22, 17,15; ventrals, 232, 222; subcaudals, 
83, 87; anals, 2, 2; supralabials, 9-9, 9-9; infralabials, 12-13,11-12; 
preoculars, 3-3, 3-3; postoculars 3-3, 3-3; temporals, 3, 3, 4, 5; 
3, 3, 3,4; loreals, 2-2, 2-2; total length, 721 mm., 788mm.; tail, 132 
mm., 155 mm.; head length to jaw angle, 20, 25; head width, 14,15; 
spots on body, 29,31; spots on tail, 17,18; spots separated by scales, 
3^-4, 3V^-4; labials enter eye, 4-5, 4-5. 

The diameter of eye equals the distance of eye to nostril, in the 
first, and very slightly less in the second; the frontal is longer than 
its distance from the end of the snout; the prefrontals are as long 
as wide; frontal longer than parietal width, shorter than parietal 
length; preocular is not in contact with frontal in either. 

The type has 234 ventrals; anal divided; subcaudals, 83. It 
agrees in the remainder of the characters so far as stated save that 
there are three loreals. This condition is probably anomalous, and 
occurs occasionally in several other species. 

The body markings of lambda consist of a series of saddlelike 
brownish blotches, with a whitish to a light gray transverse center, 
and bordered completely with tlie same color. The blotches are 
about four scale rows wide dorsally, narrowing to a single scale 
width laterally; they reach to the oyter scale row. Between these 
blotches are other brownish-gray blotches which are about two scale 
rows wide dorsally, and five scale rows wide laterally; a more or 
less regular series of distinct, brownish spots on the outer edge of 
every second or third ventral, which may extend on the adjoining 
scales; rarely are these spots confluent with the dark dorsal blotches; 
ventrals with other dim brownish flecks. The head markings con¬ 
sist of a series of chevrons, the one across the snout brownish, fol¬ 
lowed by a narrow grayish band on the anterior part of the prer 
frontals; this is followed by a broader brown band which passes 
through eye diagonally and terminates on the upper part of the 
fifth and sixth labials; next to this appears an irregular grayish 
chevron, followed by another which is broad, irregular, brownish, 
much lighter laterally, showing two darker spots on the supraocul^ 
A white dot present on the posterior part of thus frontal which is 
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confluent with the p;ray chevron which follows. This chevron forms 
the light anterior border for the first dorsal blotch, which is grayish- 
brown with a circular gray medium dorsal spot. 

In the smaller specimen (No. 2()r)) the markings between the 
blot dies themselves are a little darker and the ventral flecks fewer 
lhan in the largca* (descriln'd) specimen. 

Tantilla hohartsmithi Taylor 

Tnnfilla hnhnrtsimthi Tmus Jvjin Aea<l S< i XXXIX, pp 

Only tlie tyjH' was cajitured. This was taken at a [loint about 
tvo miles nortli of La Po>a, back of the tirst low range on the bank 
of a dry strc’am b(*d at niglit. The specimen was running rapidly 
()V('r grav(‘lly soil under brush. 

('rotalui^ cincrcouii Ja‘ Oont(‘ 

(ttnu sitnortu Proc Acnd Nat S<‘i Phila , Auk, pp- 

i!0(;-207 

d'liis vjK'dps was especially abundant in the southern part of the 
ju’ovince. Ek'veii specimens were captured in the luaghborhood of 
Miramar and J^a Posa, and several which wen' se(‘n escaped. S(‘v- 
eral decapitated and (l(‘caiidated specimens were s(‘eiL and a few 
specimens killed by autos were observed. The* spt'cimeiK in this 
region appear to b(' distinctly dwarfed as cnmparc'd with the Texas 
specimens, and may wairant a revival of Ktamicott s “.voA/orae/asa’.s*.” 

Most of the sjiecimens were captured on the grav(*lly flats near 
the sea, and in the sand piled up l)y tlie waves where the sandy 
beach and slirub iue(‘t. This area harbors many rodents, imuring a 
constant food su]i])ly. 

One siiecinu’ii was captured at Ilermosillo. These' specimens have 
been studied by Mr. Howard K. Oloyd. 

(^rotalus 7 /m/o.s\s'//.s‘ molossuH Baird and Oirard 

Ciotalu'i rnaloosut, Allon 0<’f. Papot*' Mils Zool Viu\. i)f Mich , No 2 .'jU, Apiil 3, 

1983, pp. 13-14. 

Four specimens of this form were colk'cted, one' five miles south- 
W(‘st of Ilermosillo, crawling at night among the boulders, and three 
near La Posa, ten miles northwest of Ouaymas. One, an old, ema¬ 
ciated male, was taken late at night in a small cave in the mountains 
near La Posa. One W’as captun'd at 3:00 o’clock in the afternoon 
crawling along the west side of a cliff in a narrow shadow. The 
colors were ver>^ bright, as if it had recently shed. It did not sound 


32—6037 
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its rattles on ray approach or even while being captured. A fourth 
was found early in the morning in another small cave near La Posa. 
This specimen was skeletonized. 

Data on these specimens have been taken by Mr. Howard K. 
Gloyd. 

Crotalus tigris Kennicott 

Crotalm tigns Allen (Gloyd), Occ. Papers Mus. Zo<>l. U. of Mich., No, 2r)9, Apnl 8, 1933, 
pp. 12-13. 

One specimen (No. 154) collected five miles southwest of Her- 
mosillo was found coiled at night near an isolated rock mass. As 
my light approached, the snake neither moved or rattled; in fact 
the rattles were not sounded until it was being carried in the sack. 

A second specimen (No. 224) was found coiled at night in low 
mountains near La Posa. 

These specimens have been studied by Mr. Howard K. Ciloyd, 
who, presumably, will publish the scale data taken. 

TURTLES 

Kinosternon sonoriense Le Conte 

Kinosttrnmwi nonorievHe Lc Conte, Proc. Acad. Nut. Sci. Phila., p ]S4 (t>pe de¬ 

scription ; type locidify, Tuchon, Anz ). 

Two specimens were taken, one consisting of a carajiace and bones 
of a dead specimen foi'md in a dry arroyo. Another specimen was 
captured in the highway, fifteen miles north of Hermosillo. (No. 
1168.) 

Gopherus agassizU (Cooper) 

Xvrohate^ agassizn Cooper, Proc. Califoinia Aca<^ Sci., JI, 1833, p. 120 (type dewcnptionj 
tjpt! locality, iiiountaina ncui Fort Mojave, Calif.). 

This species was rather common in Sonora. Four specimen,s were 
collected and several seen were not collected. Their usual hide¬ 
outs during the day were small excavations around the base of 
cliffs, and in the soft earth in old cliff caves. 

I do not have material available from the type locality, so the 
association of these specimens with agassizii is done without due 
critical examination. 

The specimens are*: No. 115, 40 miles south of Noria, June 22, 
in a large rock crevice filled partly with refuse from a colony of 
leaf-cutting ants; Nos. 237 and 237a, at base of cliff near La Posa, 
June 29; No. 1167, twenty miles north of Noria, August 11, in road. 
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arc in tc'iritory now included in Sonora. 

- 1854. ('haractt'ristics of some new reptiles in the museum of the Smith¬ 
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Museum. 
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iz=dJia omMa lateralis, fide Van Donburgh, 1922 (Guaymas)]; Euiaenia 
cyriopm Kennicott [= Tharnnophk eques (Reuss) (Guaj'mas)l; Elaps 
V'uryxatiihus Kennicott Micmroidcs euryxanthus (Kennicott)] (Sonora). 

Dickbrbon, M. C. 1919. Diagnosis of twenty-three new species and a new 
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opm hammondi multiplicatus (Cope) (Nogales, Sonora); Bufo alvarius 
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Girard (Guadaliipp Canon); Bujo compacting Wifigmann (Sonora [doiibt- 
fnlj); Bujo marinus (Linnaoui®) (Camoa); Bujo wood.homii Girard 
(Sonora); Hyla arcuicolor Cope (Nogales, San Jose de Guaymas); Rana 
pifrienft Sehreber (San Pedro river, Santa Cniz river; in Sonora, near 
Lochiel, Pima county, Arizona). 
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of the southwest. Trans San Diego Soc. Nat. Hist., \T, No. 24, j)]) 353-370, 
pi. 23. Rci»orts C rot alas iigris from Caballo, near Guaymas. 

- 1933. Notes on Lichanura. Coi)oia, 1933, No. 4, Dec. 27, 1933, pp. 214- 

215, Lichanura ro.scofusra gracia from Guaymas. 
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ViM. Publ. Zodl., 38, No. 6, .lune 24, 1932. pp 345-386. 

- 1933. The leaf-nosed snake m Sonora, Mc'xico. Copf‘ia, No. 4, Dec. 

27, 1933, i)p. 222-223 Phyllorhyuchus dccin'totuH t)iowm St(‘jn('ger (Alamo 
Mur'rto, thirty miles wf^st of Cabor<*a, Son.) 

OnTENiniRCEK, A. 1. 1928. The whip.snak('s and racers, genera Masticophis 

and Coluber. Mem. Univ. Mich. Mus., I, pp. 1-XVIlI, and 1-247. 
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snakes. Bull. Nat. Mus., No. 61, 1908, i)p. 1-201, figs. 1-82, i)l 1. 
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California and the neighboring islands. Bu]l. Arner. Mus. Nat. Hist., 46, 
PIJ. 607-707, pis. 47-57, text figs. 1-13. 

Smith, Hobart M. 1935. De.‘'criptions of new H])ecies of lizards from Mexico 
of the genus Uta, with notes on other Mexican species. Univ. Kansas Sci. 
Bull., XXII, April 15, 1935, No. 7, pp. 157-183. PI. XXVI. Via taylori 
described from Guaymas, Uta stansbunana siejnegeri list/cd from Empalme. 

- 1935a. Miscellaneous notes on Mexican lizards. Univ. Kan. Sci. Bull., 

XXII, April 15, 1935, pp. 119-155, pis. XXIII-XXV; text fig. 1. Phyllo- 
dactylus homolepiduirys is described as new from Hermosillo and Guaymas. 

- 1935b. Notes on some Mexican lizards of the genus Holbrookia, with 

the descriptions of a new species. Univ. Kan. Sci. Bull., XXII, April 15, 
1935, pp. 185-201, pis. XXVIII, XXVIII. Notes on Holbrookia elegans 
thermophila Barbour. 

T.AYLOH, E. H. 1933. New species of skinks from Mexico, Proc. Biol. Soc. 
Wash., Vol. 46, Oct. 26, 1933, pp. 175-182. Eumeces parviauriculatus (Alamos, 
Sonora). 

- 1936. Description of a new Sonoran snake of the genus Ficimia, with 

notes on other Mexican species. Proc. Biol. Soc. Wash., Vol. 49, May 1,1936, 
pp. 61-54. Ficimia desertorum (La Posa, 12 miles northwest of Guaymas). 
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Van Denbukgh, John. 1894. Reptiles from Sonora, Sinaloa, and Jalisco, 
Mexico, with a description of a new species of Sceloporus. Proc. Acad. Nat. 
Sci. Phila., 1897, pp. 460-464. 

- 1922. The reptiles of western North America. Occ. Papers Cal. Acad. 

Se.i., X, Nov. 23, 1922, Vols. I and II, pp. 1-1028, pis. 1-128. 

The following list from this work, which purports to be complete to date, 
1922, gives the known siiecies of the state of Sonora: Colconyx vanegatus 
(Baird) (San Miguel de Horcasitas; Tepoca Bay); Dipsosaurus dorsalis 
dorsalus (Baird and Girard) (northwestern Sonora); Sauromaulus townsendi 
Dickerson (Tiburon Is.; Guaymas); Crotaphytas collaris haih yi (Stejneger) 
(Hermosillo; Sierra Tulc; Tiburon Is,); Crotaphytus wislizenii Ihiird and 
Girard (northwestern Sonora; Tiburon Is.); Vma notata Baird (Tcpoca 
Bay); Calliiiourus imwtalus Dickerson (I'iburon Is.; Tepoca Bay; San 
Pedro Bay; Guaymas; San Miguel de Horcasitas); Ilolbrookia maculala 
approximatts (Baird) (Duros Millos; headwaters of the San Pedro river); 
Holhrookia elcgans Bocourt (Guaymas); Holbrookia tvxana (?Sonora); 
Uta ornaia lateralis (Boulenger) (Guaymas; Tiburon Is.); Utn omata sym- 
rnetricn (Baird) (two miles south of Nogales; 32 miles south Nogales; 
Duros Millos); Uta stansburiana elegam (Yarrow) (Tepoca Bay; San Pedro 
Bay; Tiburon; Patos and Pelican Islands); Scflopoiiis scolaris Wiegmann 
(no localities givtai); Scelopouts consobrinus Baird and Girard (“Sonora,” 
Cope); Sceloporus jamtrii Cope (Pinetos Camp, 32 miles south of Nogales) ; 
Sceloporus iorquatus f>oinsettii (Baird and Girard) (“Sonora”); Sceloportis 
rnagistcr Hallowell (Tiburon Is); Scelopoi'us clarku Baird and Girard (32 
miles south of Nogales; San Pedro Bay; Tiburon and San Pedro Nolasco 
Islands); Phryuosoma douglassh heruandcsi Girard (northern Sonora); 
Phrynosoma dilmarsi Stejneger (Sonora, a short distance south of the border 
of Arizona); Ph) yrirtsomu solarc Gray (Hermosillo); Phryuosoma goodei 
Stejneger (Gulf Coast of Sonora); Phrynosoma m'callii (Hallowell) (Sonora); 
Phrynosoma modestum Girard (Sierra de la Narizo); Jleloderma suspectnm 
Coiie (Guadalupe Canon; San Bernardino; Niggcrhead Mountain; San 
Pedro Bay); Gerihanotus kingii (Gray) (“Sonora,” Cope); Cnemidophorus 
gularis Baird and Girard (2 miles south of Nogales; Pinetos Camp 32 miles 
south of Nogales; San Pedro Bay; Guaymas); C m midophorns melanoste^ 
thus Cope (Hermosillo; Ti'poca Bay; San Pedro Bay; Guaymas; Tibu¬ 
ron); Siagorwdon humilis (Baird and Girard) (San Miguel de Horcasitas); 
Constrictor imperator (no locality given); Diadophis regalis Baird and 
Girard (San MagdalcUvi); Ifeterodon nasicus Baird and Girard (“Sonora”); 
Coluber flagellum piceus (Cope) (Hermosillo; Tiburon Is.); Coluber semi-- 
lineatus (Cope) (San Pedro Bay); Salvadora hexalepis (Cope) (Guaymas; 
Sierra Blanca; Tiburon Is.); Lampropeltis geiulus yumensis Blanchard 
(Sonora); Hypsiglcna ochrorhynchiis ochrorhynchus Cope (Guaymas); 
Thamnophis eques (Rcuss) (Guaymas); Thamnophis marcianus (Baird and 
Girard) (Sonora); Sonora semiannulata (Baird and Girard) (Sonora); 
Chilomeniscus cinctus Cope (Guaymas, type locality); Oxyhelis acummatus 
(Wied) (no definite locality given); Trimorphodon lambda Cope (Guay¬ 
mas); Micrurus euryxanthus Kennicott (Sonora); Hydras platurus (Lin¬ 
naeus) (Pacific coast, Guaymas); Kinosternon sonoriensc (Le Conte) (San 
Pedro river; Cajon Bonita creek; San Bernardino river; Guadalupe Canon; 
Gopherus agassizii (Cooper) (Tiburdn Is.; San Pedro Bay); Dennochelys 
schlegetii (Garman) (seen at Guaymas). 
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PLATE XLIII 

Fic. 1. Ficimia iJcxcrtorum Taylor. Pliotodraph of ty])p. 
Fic. 2. Cnrmidaphorus burti .sp. no\. Photograph of lyi)e. 
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Notes on the Herpetological Fauna of the Mexican 
State of Sinaloa 

EDWARD H TAYT^OR, Depaitinent of Zooloirw of Kan-sas 

Abstract: Thu report is liased upon a colluction of ruptilt's and amphibians, 
now on d('])osit at tho ITmvursity of Kansas, socurod by Edward H. Taylor 
in tho southern part of Sinaloa, July 19 to 25, 1934 Two hundred and forty- 
one sxjucimens were seeun’d: Amjihibians, 128 speoiinens, twelve species; lizards, 
94 specimens. t(’n sp(‘cies; snakes. 16 siiecunens. seven species; turtles, three 
specimens, one spt'cies. A list is ^jiven of the sp(‘cies known from the state. 
Bufo kvUo(j(ji, sp. nov., is describt'd from a locality near Mazatlan; and Trimor^ 
phothni pducimaculatKs, sp nov., is descnb(*cl from Mazatlan. A bibliography 
is ap})end('d. 

T he basis for this report is a collection of reptiles and amphib¬ 
ians which I made in the southern part of Sinaloa during the 
summer of 1934. The period from July to July 25 was spent in 
the region about Mazatlan and Prt‘sidio, and 241 specimens were 
collected. These are distributed as follows: Amphibia, 128 speci¬ 
mens, twelve species; lizards, 94 specimens, ten species; snakes, 16 
specimens, seven species; turtles, three specimens, one species. 

The following extracts from the field book show date and locality 
of the collections: 

July 19. Jounuyt'd by ‘‘aiitovia” to a point a few miles beyond Presidio, 
which is situated on the Rio Mazatlan about fifty mik's south of Mazatlan, 
Returned to Mazatlan at night. Terrain flat, wdth low forc'st. 

July 20. Collected in the general area about two miles east of Mazatlan. 
A low rocky hill was visited. Rain pools in this same vicinity were visited 
at night. 

July 21. Same as previous day. 

July 22. No collecting. 

July 23. Returned to Prc'sidio and collected within a three-mile radius of 
the village. 

July 24. Collected in the region about Mazatlan, visiting rain pools at night. 
July 25. Collected during the morning in series of hills two to five miles 
east and southeast of tlie city. Departed for Nayarit in afternoon. 
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There were a few heavy rains during this time, making rather 
ideal conditions for collecting amphibians. 

The hills near Mazatlan were low; none were visited that reached 
an elevation above three hundred feet. Consequently there was 
little variation in the general ecological associations. The rain-pool 
associations were of a temporary nature. 

Sinaloa is a region of importance to students of animal distribu¬ 
tion, as it is a boundary between two faunal regions. The fauna of 
the southern part differs to the extent of at least seventy percent 
from the fauna of Sonora, which lies to the north. There is no 
strongly defined dividing line crossing the state, since there is an 
intermingling of the twTj faunas through a rather wide area, and 
much more extensive collecting must needs be done before the limits 
even of individual species can be accurately determined. 

The following species have been reported from Sinaloa. Almost 
without exception these records are from the southern pari of the 
state in the region about Mazatlan and Presidio, Eosario and 
Plomosas. A few of the records are (luestioned. 

AMPHIBIA 

? Li'piodactylus melanonolns (Hm11ow<'11) 

Kh'uthcrgdactylus mexteanus (Brocohi) 

Bufo simufi Schmidt 

Bnjo marmoreiifi Wiegmann 

Bufo dehilis (:r= Bufo kelloyyi, sp. nov.) 

Plvruohyla jodirtts Bouhaigcr 
DiayU na spalulata Gunther 
Agahjehnis dacnicolor Co}1e 
Hyla arniicolor Cope 
Hj/ht baudmii Dumeril and Bibron 
Hypopachm oxyrhinus Boulenger 
MicrohyJa mta (Cope) 

Bona jorrrri Boulenger (= ? Rana pipiens Srhrt*bor) 
TURTLES 

Ernys omnia Gray 
Einys palchcrrima Gray 
Kinofilernon hirtipefi Wagler 

CROCODILES 
Crocodiliis ncuiuH Cuvior 
LIZARDS 

7 Sphacrodactylus iorquntm Strauch (probably introduced) 
Phyllodactylus lanei Smith 
? Phyllodactylus tuberculosus Wieginann 
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Peropiis nmtilatus (Wiegmann). Introduced. 

Coleonyx fascial us (Boiilonger) 

Anolis nchulosus (Wiegmann) 

Anolis vlowanae Barbour 
? Callisaurus xu niralis Hallowcll 
Ctcuosnuia pecthmtn (Wiegmann) 

Cteiiosnum acanihum (Shaw) 

Iguana rhniolopha Wiegmann 
7 Holbrookia maculala approxinums Baird 
** Holbrookia propinc/im Baird and Girard 
Ilolbrookia vlcgnns clegans Bocourt 
Via ornnta lateralis (Boulcmger) 

Via bicarinnia (A. Dumeril) 

Via hibrrrulata Sehmi<ll 

Sceloporus nclsoai Cochran 

Srdoporus claikii bouh ngcri (Stejneger) 

III lodcrmn horrulum AViegmann 
? Cncmldophoi'us svxhncnt us Linnac'us 
Hiirnrrcs humilis Boulengcr 
Eumvri's parvulus Taylor 

SNAKES 

Grophis re (It mil a Cop(' 

Pseudo fin tnia ft on tails Cope 
Fteimta quadrangularls Gunther 
Hh inoch ihis avtonii Duges 
Larnpropeltis annulatus (Kennicotf) 

Drytnaichoti carats (Cuvier) 

Masticophis flagellum flavigularls (Hallowell) 

Afasticophis seniilincatus (Cope) 

Drgmohius niargaritiferus (S<*hlegel) 

Leptophls diplotropis (Giinther) 

Natl lx valida (Kennicolt) 

Hypsiglcna iorquata (CiiintlaT) 

Tropldodipsns philippil (Jan) 

Tan t Ilia bi macula turn (Cope) 

Lcptodcira punctata (Peters) 

Lcptodcira maculata (Hallowell) 

Trimorphodon bi-scutatus (Durneril and Bibron) 

Oxybclis acuminatus (Wied) 

Micrurus diastema disiens (Kennicott) 

Agklslrodon bilinvatus (Gunther) 

Crotalus bosiliscus (Cope) 

The earliest collecting done in this region was previous to 1868, 
on wdiich date a collection, made by Ferdinand Bishoff, was received 
at the Smithsonian Institution. 

A notable collection was that of Alfonso Forrer, who collected at 
Presidio and Mazatlan about 1885. He obtained the types of several 
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forms of amphibians, including Hypopachus oxyrhinus Boulenger, 
Rana forreri Boulenger, Pternohyla jodiem Boulenger and Diaglena 
spatulata Gunther, and numerous reptiles, including types of JSJw- 
7neces bocourti (= Eumeces humilis Boulenger), Uta lateralis Boul¬ 
enger, and Ficimia qtiadrangxdans Gunther. 

A small collection was made by J. A. Kusche at ‘^Venodia,” Si¬ 
naloa, where he obtained a specimen of the rare Diaglena and other 
important specimens, 

E. W. Nelson and Edward A. Goldman collected in Sinaloa dur¬ 
ing parts of 1897, 1898 and 1899. They journeyed through northern 
Sinaloa from Agiabampo to Culiacan, and from Altata across the 
state to Chacala, Durango. They also visited the southern part of 
the state, collecting at Mazatlan, Rosario and Plomosas. Numerous 
specimens were collected, including the types of Sceloporus nelsoni 
Cochran. 

Paul D. R. Riithling made a small collection at Mazatlan, in 1920. 

AMPHIBIA 

Scaphiopus couchii Baird 

(Plate XLTV, 1-4) 

Nineteen specimens (Nos. 2902 to 2920) of this species W’ere col¬ 
lected on a hill about two miles east of Mazatlan. Tht'y were 
found at night along a path leading up to a deserted gold mine. 
Kellogg {loc, nY,)has reported this species from Acaiioneta, Nayarit, 
about ninety miles to the south of Mazathin. These specimens ap¬ 
pear to be the first record for Sinaloa, 

These specimens apjiear to differ from the typical form in having 
the skin of the occipital and interorbital region almost completely 
involved in the ossification of the skull, despite the fact that none 
a])pear to be full grown. There are certain other differences such as 
the width of the “shover' metatarsal tubercle, the larger size of the 
eye and the greater width of the skull in specimens of etpial snout- 
to-vent length. 

Bujo marimis Linnaeus 

A single spccinum (No. 951) was routed from under a log of drift¬ 
wood in the sandy bed of the Mazatlan river at Presidio. It has 
not previously been reported in Sinaloa, but Kellogg has reported a 
specimen from Camoa, Sonora, far to the north. 

Bufo punctatus Baird and Girard 

A single specimen (No. 131) was collected under a rock at the top 
of a small hill about three miles southeast of Mazatlan. It agrees 
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with i^pecimens from Sonora and Arizona in color and markings, as 
well as in most structural characters. Although a small specimen, 
the sui)raorbital (u*ests are more strongly developed and the parotoid 
glands are very much larger (nearly double). The ventral surface 
has numerous black dots on anterior half. 

This is apparently the southernmost point in western Mexico wdiere 
the species has been found. It has not hitherto been reported from 
the state of Sinaloa. 


Bujo valliccps Wiegmann 

S(‘V(‘n specimens of a toad (Nos. 373-879) found two miles east of 
Mazatlan have been tentatively referred to this s])ecies. There are, 
however, differfmccs evident when compared with typical vatlireps 
from Oaxaca and (iuerrero. 

Tlie cranial crests are high, relatively narrow, and edged with 
black. The tympanum is large, etiualling more than half the di¬ 
ameter of the (‘ye. The subocular crest is obsolete or represented 
only by a few tubercles. The iirst finger is long(‘r than t\w second. 
There is a slight fold or ridge on snout from li]) to between nostrils; 
th(‘re is only a faint suggotion of a paritdal crest. 

The measurements show that thesci sj)ecimens are larger than 
typical vallircps, and may Ixdong to the form l)riefly d(‘scribed by 
Oope as Bufo arijillacdi,^.^ 


M(>Msiin^in('nt.s (in mni.) of Bufo vallf€cpi< Wiogmann 


Numhft 

Sex . 

373 

9 

379 

9 

374 

9 

375 

9 

Snout to vent .. . 

80 

83 

85 

03 

Length of heful to pnstenoi edge of tMiipaniiin 

24 

24 

24 

22 

Widtli of head, itieatest 

29 

30 

29 

25 

Width intoi orbital crests 

8 


8 5 


Width upper eyelid 

7 

7 

6 6 

5 

Foreleg 

r»o 

48 

48 

37 

h'lrat fingei 

8.1 

8 

8 (5 

6.5 

Second finger . 

7 

7 

7 

5 8 

Hind leg (from anus) 

9.") 

92 

95 

77 

Tibia. 

30 

30.5 i 

28.5 

22 

Foot (to tip of longei^t toe> 

46 

41 

44 

32 


* Pim’. Actul. Nat. Si*i. Pliila. 20, 18(58, p, 138. This foiiii is rojraidfd a.s a noiivin of 
marmonm 1)> Ki'lloitg (J032), ulio had the typt'S avuiiahle foi study 
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I have as yet not compared these specimens with the type. It is 
probable that if this were done other difTercn(‘es would appear which, 
together with those mentioned, might warrant giving a specific 
name to this form. 

Bujo kelloggi sp. nov. 

(PIntp XLV, iiRs 1-3) 

HolotyjK. No. 21, EHT & HMS Collection. Two miles east of 
Mazathin, Sinaloa, July 21, 1.034, E. H. Taylor, collector. Para- 
types, Nos. 15 to 20, and 22 to 40, ]Mazatlan, Sinaloa, July 20-21, 
1984, E. H. Taylor, collector. 

Diagjiosis. A small species related to Bxifo insldior and Bufo 
dcbilis, but differing in having rather well-developed suj)raocular, 
prcocular, postocular, subocular, and (‘anthal crests, all surmounted 
by coni(‘al tubercles, each terminating in a sharp spine; interorbital 
space strongly concave, becoming more shallow in tlie intercanthal 
region; loreal region nearly verti(‘al; the inner ))alinar tubercle not 
as large as a subarticular tubercle; median palmar tubenJc' round, 
subglobular; parotoid gland large, but low and inconspicuous, broad 
as long, extending as low on the side of neck as the angle of the 
jaws, heaxily studded with spines. Entire dorsal and lateral sur¬ 
faces of body and limbs studded with large (*onical tubercles, ter¬ 
minating in one or more brown-tipped spines. 

Description of the type. Snout seen from above narrow, short, 
sharply truncate, the canthi with sliarp canthal ridges vsurrnounted 
by pointed tubercles, the ai’ea between forming a V-shaped trough; 
nostrils lateral, very near the extreme^anterior tij) of snout; loreal 
region sloping slightly, slightly concave between nostril and eye; 
the suborbital ridge continued more or lf‘sh distinctly to below 
nostril (sometimes lending to connect by a row of tubercles with 
the continuation of the canthal ridge in front of the nostril); from 
a dorsal view the edges of Jaws are not visible'; the supraorbital 
ridge semicire'ular, continuous with a very strong preocular crest 
which is nearly vertical, but does not reach the subocular creKst; 
postocular crest not always well developed, while the supratympanic 
crest is not or barely defined; tympanum moderately distinct, its 
vertical diameter about one third the longitudinal diameter of the 
orbit; length of snout from in front of eye about three fifths of the 
length of the orbit; width of upper eyelid about three fourths the 
narrowest distance between tlie supraocular crests; interorbital and 
intercanthal region concave, with spiny tubercles, the area between 
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the junction of the supraorbital and canthal crests somewhat in¬ 
flated; lower edge of the upper lip with a series of small, low tu¬ 
bercles forming a slight ridge; in lateral profile the snout projects 
much beyond the mouth and slopes back from the tip to the moutli 
rather gradually; the ventral outline of the uppei' jaw is distinctly 
not circular—the sides if projected would form a right angle. 

Tongue narrow, elongate, rounded but not nicked behind; choanac 
large, separated by a distance of little less than distance between 
nostrils, jiartly c(jnceal(‘d by the overhanging jaw (male with a 
median vocal pouch). 

The parotoid gland is large but not strongly salient, attaining 
its greatest width very near its most anterior point, the dorsal border 
only slightly notched. 

Body covered with prominent spinos(‘ tubercles on dorsal and 
lateral surfaces, smaller on latero-ventral abdominal surfa(‘e, be¬ 
coming still smaller medially; on breast the tubercles are more 
prominent, each with a distinct spine. Limbs, save in postfemoral 
and posthumeral regions, strongly spinose; first finger slightly 
short(‘r than second; inner palmar tuberch' small, no larger than the 
subarticular tubercles; hind leg short, the tibiotarsal articulation 
not or barely reaching axilla; legs folded at riglit angles to body, 
the heels narrowly fail to touch; femur involved in the body skin 
nearly two thirds of its length; toes about one third to two fifths 
webbed; two small metatarsal tubercles. 

Color in lije. Above yellowish-brown with numerous blackish- 
brown markings, sometimes tending to form elongate spots; an 
irregular, light yellowish-brown stripe from labial border to groin, 
more or less interniiited in parotoid region; legs and arms marked 
with heavy bars, continuous when limb is folded; foot strongly 
spotted; below dull brownish-yellow with scattered spots of blackish 
on the lateral abdominal region and across the pectoral region; chin 
immaculate yellowish (in males the chin is dark grayish to blackish). 
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Variation, The large series displays a remarkable constancy in 
color markings, body proportions and the general character of the 
crests and spiny tubercles. There seems to be some variation in the 
length of the first two fingers; usually the second is a little longer, 
but occasionally they are very nearly the same length in some 
younger specimens. 

Relationship, This small toad is most closely related to Bufo 
dehilis and Bufo insidior Girard. From Bufo debilu (Eastern Texas 
and Tamaulipas) the present species differs in having a slightly 
larger orbital diameter; in having the cranial crests better developed 
and studded with sliarply pointed tubercles; in having a shorter leg, 
tlic tibio-tarsal articulation reaching only to axilla; in having better 
developed spiny tuber(‘les on the dorsal, lateral and ventral sur¬ 
faces of the body; a less prominent, somewhat differently shaped 
parotoid; the interorbital width distinctly IcSvS; and in a totally 
different color pattern. (See plate XLV, figs. 4-6.) 

From Bufo insidior Girard (Kansa-J, Texas, New Mexico, Chi¬ 
huahua, Durango and Za(*atecas) it differs in the presence of the 
cranial (‘rests (la(‘king or with only an occasional faint trace of 
crests in insidior) in having shorter hind legs, a shoider snout, larger 
eye, narrower head and narrower interorbital width, a differently 
shaped parotoid and a totally different dorsal color pattern. It has 
very much larger and more numerous spiny tubercles on dorsal and 
lateral surfaces; the inner palmar tubercle is less developed, as are 
the metatarsal tubercles; the webbing between the toes is slightly 
more extensive. The color pattern is entirely different. (See plate 
XLV, figs. 7-9.) 

Rc7mrks. The specimens were collected in the daytime under 
rocks and logs, and at night hopping about on a small flat near a 
rain pool only a few hundred meters from a tidewater bay. They 
were not heard calling. 

The revival of the name insidior for the small toad occupying a 
very extensive territory extending from Kansas south through New 
Mexico, Oklahoma, Texas, Coahuila, Chihuahua, Durango and 
Zacatecas is, I believe, wholly warranted. Specimens from Kansas 
have the same characteristics, including almost the same identical 
color pattern as those from the southern part of the range in Zaca¬ 
tecas. Large series are at hand for comparison. 


33--6037 
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The species is named for Dr. Remington Kellogg of the United 
States National Museum, whose excellent work, ^^Mexican Tailless 
Amphibia,” appeared in 1932. 

Lcptodactylm occidentalis Taylor 

Lvpto dactyl us orndcritnhs Tnylor Trans Kansas Arad Sci , 8H, pp. 84»-3r)2. 

Three specimens of this species were collected near Mazatlan. 
One had been swallowed and partially digested by a snake, Lepto- 
deria personata (No. 566). These specimens agree with typical 
specimens from Tepic, Nayarit, from which locality the species 
has recently been described. 

Piernohyla fodiens Boulcnger 

Ptemohyla fodiens Boiilrnger, Ann Mag. Naf. ITist., Soi. fj, X, No 58, 1882, i)p 826, 327. 
(Type description; type locality, Prasidio, fifty miles from Mazatl&n, Sinaloa; Foirer, collcctoi ) 

A series of fourteen specimens. Nos. 1368-1381, wTre collectcid 
about two miles east of Mazatlan. The specimens w^rc hopping 
about in the fields, usually not far from rain pools. Tliey w^rc very 
wary and the approach of my light was a signal for them to make 
for thick clumi)s of shrubbery where they w’ere safe. Only very 
alert action on my fiart prevented the escape of tlic specimens taken. 
All are quite typical. 

Kellogg reports the species from Mazatlan and Rosario in Sinaloa. 

Diaglena spatulata (Gunther) 

Two specimens (Nos. 1423, 1424) of this rare species were col¬ 
lected a few miles to the south of Presidio, which is the type locality. 
Kellogg {loc, cit,) was able to discover only four specimens in col¬ 
lections; the three cotypes from Presidio, and a fourth specimen 
from “Venodio,” * Sinaloa. 

Thus the known distribution is in a very restricted district in 
southern Sinaloa. 

Intensive collecting in Nayarit by H. M. Smith and myself, and 
in Colima by Smith, failed to discover the species in these localities. 
My Presidio specimens were taken under a small piece of a log on 
the edge of a shall<jw stagnant pool. Both were crouched together, 
and when picked up they remained motionless. The axis of the 
head was turned nearly at right angles to the body. Whether this 
is indicative of a phragmotic habit as suggested by Barbourf for 


♦ I suspect that this should be Venadillo (pronounced somewhat hke “Venodio," which 
name is not listed in the Directorio General de Ckirreos, but which does list Venadillo, Mazatl&n, 
Masatl&n, Sinaloa). 

t Barbour, Reptiles and Amphibians, their habits and adaptations. Houahton Mifflin Co. 
Boston and New York, 1926. p. 74. 
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certain related genera, I cannot say. J. Aug. Kusche, who collected 
a specimen (No. 73266 U. S. N. M.), recorded that it was collected 
in a termite nest in a tree. 

Both of my specimens are males. One, obviously, had been call¬ 
ing the previous niglit, as the vocal sac was much distended and 
folded. In the other the throat showed no external evidence of a 
sac. 

The contents of the stomachs were examined. In one there was 
a single small beetle; in the other were found one beetle and frag¬ 
ments of a blattid. In the mouth wt'rc four, rather large, brown ants. 

The eyes of this fonn apjiear peculiar in that the eyeball appears 
to be directed sornewliat forward rather than laterally. Both of 
these specimens have the eye so turned, and Gunther's figure shows 
somewhat this same condition. I failed to observe the eye in the 
living specimens. 

The measurements of Nos. 1424 and 1423 are, respectively (in 
millimeters): Snout to vent, 74, 71; length of casque, 29, 27.5; width 
at eyes, 22, 19; length of arm, 37.5, 36; length of legs, 87-86, 81-83; 
tibia, 28, 27; foot, 37, 35; diameter of tympanum, 3, 3; diameter of 
eye, 7.5, 6; length of third finger, 19, 18. 

AgalijchniH dacnicolor Cope 

Phyllomedusa dacmcolor KelloRR, Bull. U. S. Nat Mus , No. 160, 1932, pp. 143>144. 

A series of twenty-nine s])ecimcns (Nos. 1306-1334, July 21-24) 
was collected in the general vicinity of Mazatlan, for the most part 
one to two miles east of the city. All were found in shrubbery or 
trees near rain pools. All the specimens were grass-green in life, 
often tending toward bluish-green. When preserved most of them 
changed to a bluish or violet shade. Eggs were found and pairs 
were found clasping. They did not appear to be afraid of the light, 
and were easily collected. 

Kellogg reports the siiecies from Rosario, Presidio and Mazatlan 
in Southern Sinaloa. 

Hyla baudinii Dumeril and Bibron 

Hyla baudimi Kellogg. Bull. U. S. N. M. No. 160. 1032, pp. 160-103. 

A single specimen (No, 658) was taken from the throat of Masti- 
cophis lineatus collected two miles north of Presidio. The frog had 
apparently been hidden among the dead leaves of a palm tree, from 
which I shot the snake. The frog is a large female measuring 75 
mm. snout to vent. The tibiotarsal articulation reaches the eye. 
The sides are reticulated with brown, enclosing yellowish spots. The 
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posterior femoral region displays a darker reticulation enclosing 
lighter yellowish spots. Kellogg reports specimens from “north of 
Mazatlan’' (1) and Plumosas (2). 

Hyla smithii Boulengcr 

Hyla snnlhti Tuylor, Tiana. Kans. Aratl. Sci. XXXIX, 198f5. 

A single specimen (No. 2174) was taken on a floating })lant in 
a rain pool about two miles east of Mazatlan. About this same 
j)ool were found Ptornohyla fodiem, Agalychrm dacnicolor, Micro- 
hyla olivacca, Bufo kelloggi and Bufo valliccps. Others were heard 
calling. Tlui specimen in life was canary to lemon-yellow with a 
few darker dorsal spots among the very numerous minute dark 
fi(‘cks (under the microscope many of the minute s[)ots are star¬ 
shaped). The specimen is an adult male with the vomerine teeth 
well deve]oi)ed. Snout to vent, 22 mm. 

Microhyla olivacea (Ilallowell) 

Evf/ystornn ofivarrum Halldwoll, Prop Arnd Nat Spi Pliila , isr>7, p. 2r)2. (Tvpc descrip¬ 
tion; type locnlity “Knii'^jis and Nebrniskn.’') 

(^antropkryne olivacia Smith, Amer Mid Nat , XV, IhH4, No. 4, pp 

1 have tentatively associated with this s])ecies three small micro- 
hylids (Nos. 1286 to 1288) collected about two mik^s east of Ma¬ 
zatlan under rocks at the base of a small clay hill. When com¬ 
pared w'ith Texas specimens of equal size they differ in having a 
narrower head, the snout a little more projecting and more flattened. 
They are somewhat darker and on the side, from snout to groin, 
the pigment tends to form a darker broken line. There is a slight 
difference in the shape of the foot' and the metatarsal tubercle is 
slightly more salient. They differ somewhat less from a scries of 
specimens collected by Hobart Smith and David Dunkle at Cone¬ 
jos, Durango. None of the three specimens approaches the maxi¬ 
mum size of olivacea. A larger, more representative series may 
demonstrate that these and perchance other characters warrant a 
specific designation for the coastal form. If properly associated 
with olivacea these records extend the known range some 200 miles 
farther to the southwest. 

Rana pipiens Schreber 

Four specimens were collected: No. 2926, three miles east Ma¬ 
zatlan, July 20; 2927-2928 near Presidio, July 24; 2929 near Ma¬ 
zatlan, July 25. No. 2926 is a female measuring 125 mm. snout to 
vent. The ovaries arc packed with ripe eggs. Kellogg {op. cit.) 
reports specimens from several localities in Sinaloa. 



Taylor: Fauna of Sinaloa 


517 


Phyllodactylus lanei Smith 

PhyUo<lfU>tylw lavcx Smith, Univ. Kansas Sri Bull., XXII, April 15, 1935, pp. 125-132, 
plate XXV, fig. 3 (photograph of tvpo). (Tj i )0 dr.sci iption; type locality, Tierra Colorada, 
Guerrero. E. H. Taylor and H M. Smith, collectors.) 

Three speciiiK^ns (Nos. 584, 535, and 704, July 21-24, 1934) were 
collected about tw'o miles east of Mazatlan, Sinaloa. H. Smith has 
studied these specimens and has referred tlu!m to this species. All 
are immature, but they agree well with juveniles of the series from 
Guerrero. 

Colconyx fasciatiis (Boulenger) 

(Plate XLVI, fig. 2) 

Eublephans fasetatus Boulenget, Cat. Liz Brit. Mii& , 2d Kd , I, ]f^85, p. 234. (Type de¬ 
scription; type locality “Ventanas [Durango]; A. Korrer, collector); Gunther, Bit>logia Cen¬ 
tral i-Americana Rf.’iitilia and Batrachia, April, 1893, p. 84, pil. xxxi, fig. ii (entire animal 
natural size and head). 

Coli’oityx faacuitus Ta\loi, Unu. Kaiis Sci Bull, XXll, Apr. 15, 19:i5, pj), 293-205. 

Elsewhere {loc. cit.) I have reimrted on this specimen collected 
about ten miles south of Presidio, Sinaloa, June 19, 1934. It has 
the following measureincaits: Snout to vent, 59 mm.; tail, regen¬ 
erated, 53 mm.; widtli of head, 10 mm.; head length, to angle of 
jaw, 15 nun.; foreleg, 17 mm.; liind leg, 22.5 mra. 

Cienomura pecHnata (Wiegmann) 

Ctotwmura pcctmata Bailcv, Pioc. U S Nat. Muh , 73, 1928, pp. 21-27; Smith, Univ. 
Kansas Sci. Bull., XXII, April 1.5, 193.5, pp. 134-137. 

The following speoimens w(‘re taken: Nos. 525-527 ten miles 
south of Presidio, July 19; No. 583 near Mazatlan, July 20, and 
Nos. 654-656 near Presidio, July 21. 

Smith {loc. cit.) discusses these specimens. 

Iguana rhinolopha Wiegmann 

Igmna rhtnolopha Smith, Uiuv. Kansas Sci. Bull., XXII, April 15, 1985, pp. 134-137. 

Four specimens. Nos. 650-653, were collected at Presidio, on the 
edge of the Rio Mazatlan, July 22, 1934. 

Smith (loc. cit.) reports on these specimens. 

Holbrookia elegans elegans Bocourt 

Holbrookta elegans Bocourt, Miss. Sci. au Mexique; Rept. Batr., Liv. 3, 1874, pi XVII 
bis, fig. 8, 8a, dorsal and ventral view of head. (Typo description; type locality Mazatlan, 
Sinaloa.) 

Holbrookia elegans elegans Smith, Univ. Kansas Sci. Bull., XXII, April 15, 1936, pp. 
191, 194, pi. XXVII, fig. 2 (photograph dorsal view), and XXVllI, fig. 6 (femoral pores). 

A series of six specimens, Nos. 643-648, were taken near Presidio, 
Mazatlan, Sinaloa, July 22,1934. 

Smith (loc. cit.) has commented on this series. 
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Via tuberculata Schmidt 

Uta tuberculata Schmidt, Amcr. Mus. Nov., No. 22, 1021, p. 4. (Type description; type 
locality, Colima, state of Colima, Mexico; Rilthling, collector.) Smith, Univ. Kan. Sci. Bull., 
XXII, April 16, 1936, pp. 171-172, pi. XXVI, fig. 1 (photograph of E. H. T. Collection, No. 
552, male). 

A single specimen, No. 552, was collected about fifteen miles south 
of Presidio, Mazatlan, Sinaloa. Smith {loc. cit,) has reported on 
this specimen. 

Anolis nebtilosus (Wiegmann) 

Three specimens, Nos. 553, 554, taken near Presidio, and No. 761, 
near Mazatlan, are referred to this species. 

Body slightly compressed, the forehead concave; supraorbitals are 
in contact and continued for^vard as two divergent frontal series, 
but not forming a frontal keel; normally three supraoculars sepa¬ 
rated from the supraorbitals by a row of granular scales; four rows 
of loreals; four canthals; a slight nuchal crest; occipital large, very 
much larger than auricular opening; six or seven labials to below 
middle of eye; gulars slightly keeled; vcntrals keeled, slightly 
smaller than the dorsals which pass rather gradually into the 
granular lateral scales; enlarged postanals; fourteen scales under 
the second and third phalanges of fourth toe; gular appendage 
large, reaching beyond the thorax, grayish or with a pinkish tinge. 
Markings very indistinct save that radiating lines about the eye 
are evident. 

Sceloponis nelsoni Cochran 

ScclopoTus nelsoni Cochran, Jour Washington Acad. Sci. XIII, 1923, May 4, pp. 185-186. 
(Type description; type locality, Plomosas, Sinulo.., Mexico. Nelson and Goldman, collectors.) 

The following specimens collected in. Sinaloa are referred to this 
species: Nos. 577, 578 about two miles east of Mazatlan, July 20, 
1934; Nos. 755-760 about four miles southeast of Mazatlan, July 25, 
1934. 

The relationship of this form is obviously with pyrocephaliLS, but 
the differences pointed out by Doctor Cochran, while small, are 
numerous and certain of them rather constant. 

The males of my series have, usually, a well-defined black shoul¬ 
der spot extending somewhat on the arm, while on the breast on 
either side is an orange or brick-red spot touching the black spot 
and partially surrounded by darker color. The anterior part of the 
abdomen is whitish or yellowish. The chin is whitish and bluish- 
gray, the white forming a number of converging narrow lines usually 
continuous with lines extended across labials and side of head. 
These lines are narrower and more numerous than those in pyra- 
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ccphalvs. The belly is blaek medially, bordered by bluish color on 
each side, this fading to dim yellowish-brown wdiich appears laven¬ 
der in preserved specimens; a darker lateral band with a few yel¬ 
lowish flecks usually present. The femoral pores vary between 15 
and 18, 16 and 17 occurring most frequently. 

The dorsal color is grayish-browm, with two olive, dorsolateral 
lines, the edges of which arc not clearly defined; tail with fourteen 
narrow light annulations, immediately in front of which the ground 
color is darker than remaining interspace; a dark light-ringed spot 
on posterior part of occipital scale. 

Females are grayish-brown, the dorsolateral stripes scarcely or 
not discernible and with small, paired, indefinite, dark spots pres¬ 
ent; belly immaculc'itc whitish (of a greenish cast in one); chin less 
distinctly striped, the dark shoulder spot and the orange breast spot 
less distinct than in males (or obsolete). The tail is much more 
strongly banded, the wdiitish or cream rings widening dorsallj'. 

ScfAoporu^ utifonnis Cope 

SceloporuH utiformis C'ope, Proc Acad Nat, Sci. Phila , 1864, pp. 177. (Type descrip¬ 
tion, tjpe IocmIiU CVilini.i, C\ilniia, M<*\ico). R«Hourt, Mis^ Sci. au M(*\ic|Up, RelH Bati , 
Liv 4, lh74, pp. 208-210, pi. XVIIl l>i8. fijj. 0, 6u, 61) (dorsal mow of head, detail of ear, and 
dorsal scab*) (Oolinia). 

A single specimen (No. 555) of this very w^cll-defined species was 
taken about twelve miles south of Presidio, July 19, 1934. The 
specimem was discovered in the bed of a dry creek and was the only 
one seen during my two days collecting near Presidio. 

Compared with Cope's type description the number of femoral 
pores is larger, 16-17 in this specimen while the type has but 13. 
The description states, ^‘Ten longitudinal rows of large, highly 
keeled, shortly mucronate dorsal scales, separated by many lateral 
series of minute flat scales, from the smaller entire edged abdomi¬ 
nals." This specimen has approximately eight row^s on the neck, 
ten on the posterior part of the body, w’hile near the middle there 
are fourteen rows, the large scales pushing down on the sides. It 
is probable that this condition may also obtain in the type. 

The ear opening is very large and the tympanum relatively super¬ 
ficial; the lateral nuchal pocket is especially deep, and the preauric- 
ular lobules much reduced. The head scales are distinctly rugose. 

Strongly reddish-browm above, with ten narrow, irregular trans¬ 
verse dark bands, edged posteriorly with greenish or yellowish-white, 
the light edging formed by small white spots that are not continuous; 
this light color appears on the sides as numerous irregular white 
flecks each involving several granular scales. The tail is completely 
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encircled by brownish bands four scales wide, separated by wider 
lighter bands; head variegated brown. Upper labials traversed by 
six greenish-white, vertical stripes which continue on the throat 
and chin, those below eye strongest and separated by deeper brown 
interspaces. Limbs barred with wide dark and narrow greenish or 
yellowish-white bands. Throat gray, reticulated with white; belly 
and under side of limbs dirty white. 

Sccloporus clarkii boulengeri (Stejneger) 

Scrloporua boulenQori Stejrjppcr, North Amer Faiuis, No 7, May 1. 1893, p. 180, pi. 1, 
fig. 5a-c. (Type description; type locality, Presidio, fifty miles from Mazatlfi,n, Sin. Porrer, 
col hector.) 

Sceloporua clarkii boulengeri Burt., Trans. Micros. Soc., Vol. LTV, No. 2, April 1935, pp. 
171, 172 (part) (confuses <S. horndiis ohgopemis and S. melarMrhmus with boiUengen). 

The following specimens were obtained: Nos. 528-534 ten miles 
south of Presidio (sixty miles south of Mazathin), July 19; No. 587, 
two miles east of Mazatlan, July 21; Nos. 657-669 (skeletons) and 
670-683 about two miles north of Presidio, July 23. 

The specimens of this series, with the exception of No. 587, arc 
topotypes. The femoral pores in twenty specimens (40 counts) 
have the following frequemey: 8 occurs seven times; 9, s(W(mteen 
times; 10, fourteen times and 11 twice, or an average of 9.02. Burt's 
{loc. cit,) comments on the femoral pores are due to his confusion 
of Sceloporv^ horndiis oligoporus (Cope) (Klaubcr No. 7335 Zi- 
huatenejo, Guerrero, with two femoral pores) and Sceloporun 
melanorhinus (Klauber No. 7336 Zihuatenejo, Guerrero, with twenty- 
one femoral pores, and No. 10153 Petatlan, Guerrero, with a high 
number of pores). The femoral p()res are not more variable in 
Sccloporus than in other forms. 

All the specimens were shot from large trees that stood isolated 
in pasture fields. Each of these scattered trees harbored rather 
large colonies. Very large series could have been taken had I so 
desired, as many specimens were left unmolested. 

Cnemidophorus sacki Wiegmann 

Cnemidophorus sexhneatus gularis Burt, U. 8. Nat. Mub. Bull., No. 164, 1981, pp. 97-122 
(part). 

Cnemidophorus scxlmeatus sackti Burt, Proc. Biol. Soc. Waah., 44, June 29, 1981, pp. 
78-78. 

In endeavoring to determine the proper name for the Cnemidoph^ 
orus from southern Sinaloa, I have found it necessary to review the 
specimens of Cnemidophorus gularis and Cnemidophorus sexlineatus 
in the collections of Kansas University (about 200 of the former 
and 500 of the latter) and especially specimens from Texas and 
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Oklahoma, where the ranges occupied by these species overlap a 
known distance of more than five hundred miles. Special attention 
was given those specimens from Oklalioma and Texas with a view 
of discovering intergradation betw^ecn these forms, a condition which 
I had not observed during extensive collecting in Texas. I have had 
available about 200 specimens from these states. I am wholly un¬ 
able to discern intergradation in the pertinent characters (which 
may be used to separate the species) that suggests in any way a 
crossing of these species. 

There obtains in adults of both sexlineatus and gularis strong 
sexual dimorphism in color and markings. The male sexlineatus has 
the ventral surface colored a very light blue in life, the color not or 
but slightly more intense on the throat; however, this blue color is 
lost in preservation and various changes result, depending upon the 
preservative used. The throat usually becomes a different shade of 
blue and the abdonK'ii seems to be darker blue on the sides. In 
formalin the throat may become blackish and the abdomen like¬ 
wise. The females of this form are rather creamy yellow ventrally, 
which color remains or becomes whitish in alcohol. In formalin the 
sides of the abdomen are a little darker. The maximum size in 
Texas and Oklahoma probably rarely exceeds 75 mm. snout to vent. 

The gularis of this region have a strongly-defined pinkish to red¬ 
dish-pink coloration on chin and throat often extending to the en¬ 
larged scutes on the breast; the ventral surface of the body of adult 
males is dark blue-black anteriorly, becoming somewhat bluish 
povstcriorly, and with white, cream or bluish-white spots present, es¬ 
pecially on the outer part of abdomen. Undersides of the hind 
limbs (partially), anal region and often the underside of tail are 
immaculate cream. 

The females, however, arc without either the pink throats or 
bluish bellies and as such arc very often confused with sexlineatus. 
Data from these misidentified females taken with data from sex- 
lineatu^ bring about a disheartening confusion which suggests in¬ 
tergradation. 

While it is not certain, it seems highly probable that Burt (loc. 
cit.y 1931) has confused the females of gularis wdth both sexes of 
sexlinatus, since he does not note this sexual dimorphism. 

He states (p. 83): '^At the point of intergradation with gularis 
there is a complete transition from the characteristic granules on 
the post-antebrachium of sexlineatus to the larger, better developed, 
polygons that are usually found in that form’^ (gularis). This 
statement is wholly true when applied to series containing both the 
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ventrally unmarked females of gularis and males and females of 
sexlineatuSy and is not true when applied to sexlineatm males or 
females of the material available in the Kansas University collec¬ 
tions. 

In consequence, I believe that gularis should not be associated 
with sexlineatus as a subspecies as Bocourt proposes (Mission Sci. 
Mexique 1874), Cope (1900) and followed by Burt (1931). The 
application of the name C. sexlineatus I believe should be limited 
to the small Cnemidophorus described by Linnaeus, occupying ter¬ 
ritory over a wide area in the eastern and central United States and 
as far west as Texas, Oklahoma, Kansas, Colorado and New Mex¬ 
ico. It may occur in northern Mexico. 

The cncmidophori obtained in Sinaloa include the following: 
Nos. 535-551, ten miles south of Presidio, July 19 ; 581, 588-590, 
along edge of tide flats near Mazatlan, July 20 and 21; 684-688, in 
the vicinity of Presidio, July 23; 750-754, near Mazatlan, July 24. 

It is with some hesitancy that I am associating the above name 
with the present species. Burt (Proc. Biol. Soc. Wash., Vol. 44, 
June 29, 1931, pp. 73-78) has recently published additional details 
of the type of C. saaki which Parker had observed on the type. 
These details apply to certain of the specimens before me. If these 
are not typical they would certainly have a subspecific relationship 
with sacki. 

The specimens present the following characters: A six-lined form, 
the lateral line extending to the tip of the snout, crossing the sub¬ 
oculars, passing above the ear and terminating in the groin. The 
dorsolateral line arises at the last superciliary and continues a 
considerable distance on the tail. The* dorsal lines are less dis¬ 
tinct and are separated by a ground color much lighter than the dark- 
brown color between the other lines. There are small dots between 
the lateral and dorsolateral lines, males and females showing little 
or no sexual dimorphism. In larger specimens the lines break up 
into series of white dots which with the intervening dots tend to 
form light, broken, transverse bands. In still older specimens the 
area occupied by the longitudinal lines in the younger specimens 
now appears as the ground color, with a tendency to form inter¬ 
rupted dark transverse bands. The ventral surface of chin and 
throat is bluish-gray in adult males and females, rarely with a trace 
of pinkish. The bellies are deep blue-black with numerous bluish- 
white spots. The tail beneath has some bluish or blackish spotting. 

The specimens from the tidewater flats have somewhat less dark 
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color below, but it is strongly evident on the sides. The dorsal 
linear markings do not break up into dots; the upper surface of 
the hind limbs are uniformly colored. The numerous spots on the 
Presidio specimens are lacking. The anterior continuation of the 
lateral line across the lorcal region is strongly pronounced in young 
and old. The chin and throats are more strongly contrasting black 
and yellow. The enlarged scales on the gular fold are yellow-cream 
in all. 

The largest size noted in the series is 119 mm. snout to vent, while 
several specimens measure 110 mm. or more. 


Measurements (in mm.) and scale counts of Cnrmidophorus sacki Wieji^mann 


Number, E. H. T. Collection. 

I 640 

536 

539 

535 

689 

548 

541 

Snout to vent . 

119 

114 

no 

no 

no 

108 

105 

Snout to occiput. 

28 

24 

28 

24 

24 

23 

23 5 

Snout to ear. 

30 

25 5 

28 

26 

25 

24 

25 

Breadth of head. 

21 

20 

20 

18 

20 

15 

17 

Interorbital width. 

13 

11 2 

12 

11 

12 

10 

n 

Hind leg ... 

76 

76 

77 

73 

72 

74 

74 

Tibia.. . . 

25 

24 

25 

22 

21 

23 

23 

Fourth toe. 

25 

25 

27 

25 

22 

26 

25 

Lamellae, fourth toe ... 

34 

34 

29 

31 

34 

35 

31 

Femoral pores. 

20, 22 

20, 21 

20, 20 

18.19 

20, 21 

18. 19 

17,17 

Dorsal scale rows. 

113 

118 

89 

107 

100 

91 

105 

Ventrals (long). 

36 

37 

33 

35 

34 

35 

36 


Constrictor constrictor imperator (Linnaeus) 

Two specimens were taken: No. 691, near Presidio, and No. 711, 
two miles east of Mazatlan. The latter specimen is alive at this 
date in the laboratory of zoology at University of Kansas. 

Masticophis semilineatus (Cope) 

Bascamum semilineatum Cope, Proc. U. S. Mus., XIV, pp. 622, 626. Type dwjcrip- 
tion; type locality Colorado river bottom. Schott, collector. 

A large specimen of this species was collected about two miles 
east of Mazatlan, July 20. It was observed crawling in sparse 
brush, and when sighting me, it stopped, reared its head and re¬ 
mained motionless for some time. Certain other specimens seen, 
apparently of this species, escaped in brushy ground. 








624 


The University Science Bulletin 


Ortenburger (1928) cites previous records for Mazatlan by Van 
Denburgh (1897), and for Presidio by Gunther (1894). 

My specimen, a male, presents the following characters: Ven- 
trals, 192; caudals, 109+; scale formula, 19-17-17-13-13; upper 
labials, 8-8; lower labials, 9-10; preoculars, 2-2, touching frontal; 
postoculars, 2-2; temporals, 2+2+3+2; loreal, 1-1 (fused partially 
with preocular); head length to jaw angle, 42 mm.; to end of parie- 
tals, 33 mm.; supraorbital width, 15 mm.; total length, 1685+ 
mm.; tail 470+ mm.; maxillary teeth, 20-20; mandibular, 21-22; 
nasal divided; frontal equal to distance to end of snout; eye di¬ 
ameter reaches edge of posterior nasal. 

In general, the color is typical. The vcntrals have series of punc¬ 
tate spots bordering their edges, absent from a few. On the chin 
and throat the spots are much larger and darker. 

Masticophis lineaim (Bocourt) 

Ifaacanion Ihuatum Bocouit, Miss. Sci. au Moxique, Kept , Liv, 12, 1890, pp. 097, and 
/00-701, pi. XLVni, fig., 1, la, lb, Ic. (Type descnpf ion; type locality, “Mexico.” Col¬ 
lectors, Alfredo Duges and Boucard.) 

Maaticophta lineatua Ortenburger, Mem. Umv Michigan Mus., I, 1928, pp. 134-138, pi. 
XXV, figs. 3, 4, 6. 

This little-known form is represented by three specimens, collected 
July 23 at a small p()ol beside the railway, about one mile north 
of Presidio (fifty miles south of Mazatlan). A fourth specimen, col¬ 
lected at the same time, escaped from my hotel room in Mazatlan 
when I was preparing to preserve it, and was crushed in the street 
a few moments later. It was not preserved. No. 663 w^as found 
in a tree swallowing a specimen of Hyla bandinii. The frog was 
recovered alive. 

The three specimens, Nos. 662 $, 663 $, 664 ^, present the fol¬ 
lowing characters, respectively: Vcntrals, 184, 184, 185; sub- 
caudals, ?, 112,120; upper labials, 8-8, 8-8, 8-8; lower labials, 10-11, 
10-10,10-10; preoculars, 2-2, 2-2, 2-2 (the large upper scale of each 
snake shows a strong suture partially dividing the scale); post¬ 
oculars, 2-2, 2-2, 2-2; scale formulae, 20-17-17-13-13, 19-17-17-13- 
13,19-17-17-13-13; mandibular teeth, 18-19,18-18,18-18; maxillary 
teeth, 18-18, 18-19, 18-18; head length to angle of jaw, 42, 42, 40 
mm.; length to end of parietal, 28, 30.5, 27.5 mm.; interorbital 
width, 14, 15, 14 mm.; total length, 960 (incomplete), 1346, 1376 
mm.; tail, 180 (incomplete), 380, 385 mm. 

All three have four scales touching the first pair of chinshields 
which are slightly longer than second pair and separated by a few 
small scales; a single loreal, nearly twice a$ long as high; preoculars 
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separated from frontal; the seventh labial exceeds but little the 
size of the eighth (in one, smaller); the temporals are very irregular, 
but only a single anterior present, followed by two or three; the 
frontal is as long as, or only minutely less than, its distance to the 
tip of the snout; the parietals usually about one fifth longer than 
frontal; the eye equals its distance from nostril or is but slightly 
less; intcrnasals are from two thirds to three fifths as long as the 
prcfrontals. 

The specimens agree in colors and markings. Above they arc 
grayish-tan, save on the anterior part of body wdiere the color is a 
strong lavender- or orchid-gray for a distance of six or eight inches 
behind head. There are faint suggestions of very narrow pinkish- 
white bars with some darker dots bordering tliem. The top of 
head is uniform dark amber; a cream spot present on the preocular; 
most of the upper labials are yellowish; a faint vertical light line 
crosses the seventh labial and extends above it; dorsal scales with 
fine black dots on apex, missing on some lateral scales, and absent 
on tail Below yellow, the gray of sides encroaching on the ven- 
trals; edges of ventrals on neck region, rosy, and on caudals a rosy 
or pinkish line, becoming lavender towards tip. 

Natrix valida (Kennicott) 

Rffnria valtda Konnirolt, Preto. Acad Nal. Sci. Phila., 1860, p. 3.34. (T^pe dfscnption; 
typo IfK'ality, DuraiiRo, lVI<‘xico.) 

Tropidorwtus validus Gunthfi, Biolo^tia Centrali-Aincricana, Reptilia and Batniclna, July 
1894, p. 134. (Piesidio and Mazatlun, etc ) 

Four ppeciiuons were collected in the vicinity of Presidio, July 
]9 and 22. All were in the iininediate vicinity of water. 

The specimens Nos. 563, 564, 640, 641, present the following char¬ 
acters respectively: Sex, 2 . <? > c? . $ ; ventrals, 141, 143, 142, 
146; subcaudals, 72, 76, 77, 73; supralabials, all 8-8; infralabials, 
all 10-10; preoculars, 1-1, 1-1, 1-1, 2-2; postoculars, 3-3, 3-3, 
3-3, 2-2; temporals, l-|-3-f-4, l-f2-}-4 : l-l-3-(-4, l-f2-f-3 : 1+3 : 
1+2+3; labials touch chinshields, all 5 ; loreal, 0-0, 1-1, 1-1, 1-1; 
anal, all, divided; scale formulae, 19-19-17-17, 20-19-17-17, 20-19- 
17-16, 19-19-17-17; (measurements in millimeters) head length, 35, 
13.2, 24, 26; length to parietal, 25, 12, 18, 18; supraorbital width. 
8, 5, 6, 8; length, 870, 308, 605, 635; tail, 207, 80,155,156; maxillary 
teeth number, of Nos. 563 and 640, 24-23, 24-24; mandibular teeth, 
25, 25. 

The three smaller specimens are uniform gray in color, and show 
two alternating rows of black spots on each side anteriorly. There 
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is a dim lateral line on second and third scale rows, below which the 
color is slightly darker; first six supralabials with black posterior 
edges. 

Leptodeira macvlata (Hallowell) 

Leptodira pernonata Cope, Proc. Acad. Nat. Sci. Phila., 1868 (1869), p. 810. (Type de¬ 
scription; type locality, "Mazatl&n, Western Mexico”); GuntJier, Biologiia Centrali-Americana, 
Reptiles, May, 1895, pp. 171, 172, pi. LIV, figs, A (adult, natural size) and B (young). 

Two young specimens, No. 566 (ten miles south of Presidio, July 
19) and No. 666 (one mile north of Presidio, July 23), were taken. 
Each was found hidden under a log in relatively dry situations. 
These present the following characters: Ventrals, 165, 167, sub- 
caudals, 72, 68; supralabials, 8-8, 8-8; infralabials, 9-10, 10-10; 
preoculars, 1-1, 2-2 (the lower very small); temporals, l-f'2-|-3, 
l-f-14-2+3 (the anterior temporal segmented); anal, 2, 2; length, 
280, 249 mm.; tail, 60, 54 mm.; spots on body, 24, 25; on tail, 12,13; 
scale rows, 21-21-21-17; 21-23-23-17. 

They agree in the following characters: Fourth and fifth subocu¬ 
lars enter the orbit; length of eye equal to its distance from center of 
nostril; loreal slightly longer than high; posterior chinshields about 
as long but somewhat more slender than anterior; five labials touch 
anterior ohinsliields; frontal with sides nearly })arallel, in contact 
with the preocular (on one side in No. 666 it is minutely separated), 
equal to its distance to end of snout; scales with two apical pits. 

In both specimens the blotches are somewhat diagonal across the 
back, and black in color. The dorsal ground color is faun. In No. 
666 there is a foreshadowing of the darkening of the ground color, as 
occurs in the adult, by the appearance of black flecks low on the 
sides. The head is dark, and the parietals are partially outlined with 
yellowish-white, and somewhat lighter along the sutures of the other 
head scales; labials and ventral surface white. The nuchal collar is 
four or five scales wide, follow^ed by the widest dorsal blotch cover¬ 
ing nine to eleven scale rows medially. 

The type has the prcoculars, 2-1 (suggesting as do these speci¬ 
mens that these scales are variable), and the upper prcocular is sep¬ 
arated from the frontal. 

Leptodeira punctata (Peters) 

Crotaphopdtia punctatua Peters, Mon. Ber. Akad. Wiss. Berlin, 1866, p, 93. (Type de- 
eoription; type locality? South Africa.) 

Leptodira pacifica Cope, Proc. Acad. Nat. Sci. Phila., 1868 (1869) p. 810. (Type de¬ 
scription; type locality, Mazatl&n; Bishoff, collector); Qlinther, Biologia Centrali-Americana, 
Reptilia and Batrachia, 1895, p. 109; Boulenger, Oat. Snakes Brit. Mus., Ill, 1896, p. 19 
(Presidio, near Mazatl&n). 

Sthon pacificum Cope, Bull. U. S. Nat. Mus. No. 82. 1887, p. 67; Proc. U. S. Nat. Mua., 
XIV, 1892, p. 678. 

Leptodira punctata Boulenger, The Zool., 1887, p. 178. 
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A single male specimen of this rare snake was captured late at 
night near a small railway bridge about a mile east of Mazatlan. 
The specimen was crawling along the bank of a small rivulet which 
held water from a rain of the previous night. 

' It presents the following characters: Portion of rostral visible 
above very narrow; frontal longer than its distance from the end of 
the snout, shorter than the parietals; nostril very large, pierced 
chiefly in the anterior part of the divided nasal; lorcal small, as high 
as wide; two preoculars, Ihe upper very high, the lower minute; two 
postoculars, both in contact with the single large anterior temporal; 
posterior temporals two; diameter of eye equal to its distance from 
the middle of the nostril. Upper labials 7-7, the sixth extremely 
large, the third and fourth entering the eye; anterior chinshields 
slightly wider but no longer than the posterior; latter scales sepa¬ 
rated from the first widened ventral by two pairs of small scales and 
two single enlarged scales; lower labials, 9-9, the first four touch the 
chinshields. Ventrals, 149; anal divided (preceded by a very small 
median scale); caudals, 70; terminal scale elongate, conical, with 
slight, lateral grooves. Length, 516 mm.; tail, 130 mm.; head width, 
13 mm.; length to angle of jaw, 19 mm. 

Color in life. Above slightly reddish-brown, with a series of black 
spots on either side of the median line extending to the tail; and on 
the side one or two indefinite rows of irregular black flecks tending 
to form angular reticulations. Head brown; four small dark spots 
on the parietals; a small median black spot borders the parietals and 
on either side of the nape are two large black spots narrowly sepa¬ 
rated by a yellowish area; labials very light tan; ventral surface 
cream. 

Trimorphodon paucbnaculatus sp. nov. 

(Plato XLVI, fig. 1) 

Holotype. E. H. T. No. 709, collected at Mazatlan, Sin., Mexico, 
July 24, 1934; E. H. Taylor, collector. 

Diagnosis. A species related to T. bi-scutatus Dumeril and Bib- 
ron, but not having the preoculars touching frontal, and with the 
dorsal spots greatly elongated and fewer in number. Frontal as long 
as parietal; prefrontals as wide as long. Ventrals, 253; anal divided; 
subcaudals, 76. 

Description of the type. Part of rostral visible above equal to 
about one third its distance from the rostral; frontonasals a third 
wider than long; prefrontals very large, their greatest width about 
the same as their greatest length or slightly greater; frontal not 
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angular anteriorly, but with an acute angle posteriorly; length of 
frontal equal to that of the parietal, a little longer than its distance 
to the end of th^^ snout; the width of the parietal about three fourths 
of its length. Nostril pierced in the nasal near the supranasal 
border, and a suture partially dividing the scale runs from nostril 
to the first labial; the scale is undivided above; three loreals, the 
anterior upper largest, higher than long, the posterior longer than 
high, the third loreal lies below and almost wholly posterior to the 
second loreal, and appears to be formed by a segmenting of the 
upper part of the third labial; three pre- and three postoculars, the 
upper preocular not especially large and well separated from the 
frontal; temporal formulae, 3+5+4+5, 3+4+5+4; upper labials, 
9-9, the fourth and fifth entering orbit. The diameter of the eye 
equals the distance from posterior edge of the nasal; lower labials, 
12-13, five touching the anterior chinshields; mental triangular; 
posterior chinshields less than half the anterior, and separated from 
the first ventral by five rows of scales; eight or nine scales between 
the first ventral and the last labial; ventrals angular, 253; anal 
divided; 76 subcaudals, the terminal scute with a dorsal, a ventral 
and two lateral grooves. Scale formula, 25-23-25-25-25-19-17 (last 
count made in front of anus). The teeth of this form seem fewer 
than those in typical bi-scutatus Dumeril and Bibron. The number 
present is eight, the first two much enlarged, the first a little 
smaller than the second; the next five are subequal, rather widely 
spaced, but no teeth appear to be missing; and then after a space 
are two grooved teeth a little thicker but scarcely higher than the 
second tooth. 

Color in life. A dim olive band, slightly black-edged, crosses 
snout slightly in advance of the eyes; followed by a lighter band 
that crosses head between, but curves back behind eyes to the 
angle of the jaw; this is followed by a broad, black-edged, arched, 
lavender-gray band nearly severed medially by a projection from 
the lighter arched mark following the preceding; behind this another 
wide arched band confluent with the first dorsal spot. General 
color light, grayishrlavender; on body, 20, on the tail 10 brownish- 
lavender, darker-edged, saddlelike spots, each with a lighter, dorsal, 
central portion and separated from the following spot by four or 
five scale rows, its length involving 11-12 transverse scale rows; a 
few small scattered spots along side of body; a few dark lavender 
flecks on the ventrals; body below dirty cream. 

Measurements. Length, 880 mm.; tail^ 142 mm.; head length to 
jaw angle, 25 mm.; width, 14 mm. 
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Remarks, This species is, as has been stated, related to T, bi- 
scutatus. The type locality for the latter is ^^Mexiqne,^^ but the 
high ventral and subcaudal counts suggest a southern specimen. 
Boulenger (Cat. Snakes III, p. 54) lists a series of seven specimens 
from Mazatlan and Presidio (fifty miles south of Mazatlan?) which 
show a relatively unifonn scale formula, 25 (24); ventral scales, 
237-251 (average 247); subcaudals, 78 9 and 84-87 average for 
both sexes being 83. 

Gunther (Biol. Centrali-Amer., May, 1895, p. 174), writing of 
these and certain other specimens, states that they do not agree 
with the forms included in certain synopses presented by Cope. 
Neither Boulenger nor Gunther comment on the markings or the 
relation of the upper preocular to the frontal. It seems likely that 
the bi-sevtafvs as used by Gunther and Boulenger is a composite 
and it is quite probable that the lot mentioned above from South¬ 
ern Sinaloa actually should be associated with this form. 

Kinostemon hirtipes Wagler 

Three specimens (Nos. 560, 689, 690), which I collected at 
Presidio, are in the hands of Dr. Norman Hartweg, who will include 
data on them in his study of the genus Kinostemon. I am indebted 
to him for this identification. 
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PLATE XLIV 

Figuhb 

1. Scaphioptis couchii No. 2915 K. H.T. & H M.S. Mazatlan, Sinaloa. 

2. Scaphiopus couchii No. 2916 K. H. T. tfe H. M S. Mazatlan, Sinaloa. 

3. Soaphiopus couchii No. 2911 E.H.T. & H. M.S. Oiuiymas, Sonora. 

4. Sraphopu.s couchii No. 2912 K.H.T. Si H. M.S. Guaymas, Sonora. 
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PLATE XLV 

Fiox:uk 

1. Bujo hvlloggi No. 42 E. H.T. H. M.S. young. Mazatlan, Sinaloa. 

2. Bujo kdloggi No. 27 E. H. T. & H. M.S. Mazathin, Sinaloa. 

3. Biifo kelloggi No. 21 E.II.T. & H.M.S. Type. $. Mazathin, Sinaloa. 

4. Bujo debilis No. 11530 K. U. young. San Diego county, Texas. 

5. Bujo deb'dvi No. 21524 K. II. $. Benton, Atascosa county, Texas. 

6. Bujo debilis No. 21526 K. IF. $ . Benton, Atascosa county, Texas. 

7. Bujo inddior No. 64 E. H. T. & H. M. S. young. Two miles south Majoma, 
Zacatecas. 

8. Bvfo wsidior No. 87 E. H. T. & H. M. S. $. Two miles south Majoina, 
Zacatecas. 

9. Bujo imidior No. 123 E. H. T. & H. M. S. S , Fifteen miles south of 
Zacatecas, Zacatecas. 
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PLATE XLVI 

Fwuke 

1. Trimorphodon pauchnactilatufi, sp. nov. No. 709, E. H. T Type. Head, 
enlarged. Actual size, length to angle of jaw, 25 mm., width, 14 mm. 
Mazatlan, Sinaloa. 

2. Coleonyx famatm No. 556, E, H. T. Fifteen miles south of Presidio, 
Mazatlan, Sinaloa. 
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Abstract: (^)nii)lcte synonymies, descriptions and a key arc given for the 
recognized species and subspecies of the torquatus group, in which are included 
scrnfcr, t. torquatus, f. mclanogastcr, hulU n, m, mucronnius, m. omiliemmius, 
cyarHHjvnys^ poiusritii, Unrolntcralis, j. jarrovii, j. mirurr, j. hriynucrouatus, 
o. (trnatus^ o cacruJeus, d. duyesii and d. lutcrmcdius. S. jvrraripcruzi Cope is 
syuonymized witii <S. i, torquatus Wiegmann; aS. plcurolcpis Giinther is synon- 
ymized with S. </. duycsii Bocourt. aS. quvnlheri Stejneger is referred to the 
spiuosus group. An analysis is presented of the phylogeny of the eleven pro¬ 
posed groups (chrysoslictiis, sralans, varlabihs, utijormis, pyrocephahis, inavu- 
losus, viicrolcpidotus, jormifsus, ^^phiosius, uudidatus and torquatus) of the 
genus, and of the specie's and subspecies of the torquatus group. It is sug- 
g(‘sted that the genus Uta is derived from ancestral forms of Sccloponis whose 
most closely related living species are m the vnnabilis group. 


INTRODUCTION 

S OELOPORUS is one of the largest, most progressive and most 
recent of the new world lizard genera. Its extreme genetic 
activity has resulted in the appearance of numerous variations, 
many of which have not become fixed, partially because of an 
insufficiency of the time element, an inadequacy of their survival 
value, and unfavorable environmental conditions. A thorough re- 


*Aftcr this manu.snipt was in press, M». Joseph R. Bailev kindly pointed out to me that, 
unfoitnnately, the iminc SceloporuH torquatus Wieginann is not tenahle. In 1820 Wied de¬ 
scribed Stellw torquatus, which wah placeii by Wied in his new genus Tropidunis desenbed 
in 1824 (Abbild. Nat. Bras.). In 1828 Wiegmann desciibed Sceloporus torquatus, which the 
same author designated as the genotype of Sceloporus in 1834. In 1830 Wagler placetl, 
Sceloporus torquatus (also S. spitiosus and grammutts) m tiie genus Tropidurus, togethei with 
Troptdurus torquatus. Thereby Sceloporus torquatus is suppressed as a homonym and cannot 
be resurnTU'd. 

The only naim*s synonymous with torquatus are melatiogasfer Cope and ferrariperezi Cope, 
both described in ISSfi in the same article. 8 . fnelanogaster is yerj* definitely tjpical of the 
northern subapwios, while ferrariperezi is bawd upon intergrades between the northern and 
southern subspecies, definitely approacliing the southern subspecies more closely than the 
iioithern. There seems t,o be no alternative foi the selection of ferrartpcrezi as the nunie to 
replace torquatus. The specific and subspecific names of the races of the species preyiously 
known as Speloporm torquatus Wie^fiiiann should therefore be Sceloporus ferrariperezi fer- 
ranperezi Cope and Sceloporus ferrariperezi melanogaster Cope. 

As Sceloporus poinsettu Baird and Girard (1854) is the next oldest name in the group, 
I propose that* the group previously known as the torquatus group be called llie powsettii 
group, 
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vision which describes and analyzes to a reasonable extent these 
extraordinarily numerous variations has long been one of the major 
desiderata in the study of American herpetology. Few American 
genera of lizards present to students of herpetology a greater array 
of taxonomic difficulties than this. The greatest difficulty encoun¬ 
tered is the determination of the extent of fixation of the sundry 
variations; while a second difficulty is that of determining what 
degree of fixation is required that a variant population be given 
taxonomic recognition. 

The several authors who have dealt with the genus have dis¬ 
agreed with each other in a surprising number of cases. They have 
expressed the result of their studies in one of two extremes—either 
the unwarranted recognition of individual or aberrant variations, 
or equally unwarranted synonymizing under one name of distinct 
species or subspecies which have in common certain obvious simi¬ 
larities but which also have dissimilar characters, overlooked or not 
well appreciated, which do define distinct and separate genetic 
entities. 

This paper is presented as the first part of a proposed revision of 
the genus Rccloporus, It deals with one unit—the torquafAis group. 
Of this group, about 1,300 spetamens have been examined. Most 
of the Mexican material and many of the specimens from the United 
States are in the collections at the University of Kansas; and most 
of the specimens of this group in other museums of the ITnited States 
have also been examined. 

Studies of this nature must of a necessity be somewhat incom¬ 
plete, because of the inadequacy of Available material, the lack of 
more direct evidence of relationships, and the lack of absolute 
knowledge of the methods of speciation. Since such data are not 
available, in many cases the only recourse is to speculation, with a 
varying amount of probability of truth in each case. For these 
reasons many of the conclusions presented herewith must be con¬ 
sidered tentative. 
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EXPLORATION 

A difficulty frequently encountered by specialists in attempting to 
loosen taxonomic knots is that of securing an acquaintance with 
their subjects in their natural state. It has been my good fortune 
to observe in the field most of the species dealt with herein. My 
first oppoiiunity was during the summer of 1930, collecting in Texas, 
New Mexico and Arizona with Mr. Howard K. Gloyd and his wife. 
In the summer of 1931 I collected in Texas and New Mexico with 
Dr. and Mrs. R. H. Painter, of Kansas State College at Manhattan. 
The introduction to Mexican Scelopori was made possible by Dr. 
Edward H, Taylor, whom I accompanied during the summer of 1932 
on an expedition covering seventeen central and northern Mexican 
states. In the summer of 1934 Mr. David H. Dunkle, now at Har- 
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vard University, and myself, ventured again into northern Mexico. 
A third trip, which covered most of the other states of Mexico, was 
undertaken during the summer of 1935. 

METHOD OF MEASUREMENT AND DESCRIPTION 
OF DIAGNOSTIC CHARACTERS 

For each specimen studied in detail, forty-seven characters of 
proportion and scalation were recorded. Certain measurements in¬ 
cluded in the tables presented herewith may be explained. The dis¬ 
tance from snout to occiput is measured from the posterior edge of 
the interparietal to the end of the snout, in a plane parallel with 
the edge of the mouth. The snout to ear measurement is taken 
from the posterior border of the ear, in a line parallel to the median 
vertical axis of the head. The hind leg is measured along its pos¬ 
terior border, from the insertion of the leg to the tip of the fourth 
toe, excluding the claw. The fourth toe is measured from the base 
of the fiftli, and does not include the claw. The tibia is measured 
along its anterior border, flexing the tibia back against the femur, 
holding the metatarsus at right angles to the tibia, and measuring 
from the inner angle of the tibiometatarsal joint to the proximal 
end of the tibia. 

The scales of impoi;tancc in descriptions of species of the ior- 
qnatus gi'oup arc as follows: 

Interparietal (occipital). A large scale in the middle at the pos¬ 
terior edge of the head, always single, with a spot marking the posi¬ 
tion of the parietal foramen. The scale is usually more or less 
square, and its relative size is of somfi importance. At birth of the 
animal the interparietal is quite large, and gradually decreases in 
relative size as the animal attains greater age. In species which 
attain greatest size, the interparietal is relatively tlie smallest. 

Parietals. A single, usually more or less triangular parietal bor¬ 
ders the interparietal on cither side. I do not consider the smaller, 
smooth scales occasionally present behind this scale as parietals. 

Frontoparietals. Normally a single pair of small, rectangular 
frontoparietals precede the parietals, separating the interparietal 
from the row of scales about the supraoculars. The frontoparietals 
may contact each other medially, or inay be separated either by an 
azygous scale or by contact of the frontal with the interparietal. In 
some species the frontoparietals are usually divided into four scales. 




Fig. 1, Head scale.s of Sceloponui torquatus melanogastcr (Cope), showing 
nomenclature adopted in this paper. DHD & HMS 453, near San Tiburcio, 
Zacatecas; actual head length, snout to occiput, 19 nmi. 


poinsettii the frontal is usually broken irregularly into several 
scales. It is significant that in species in which the supraoculars 
are in two rows, the frontal rarely or infrequently touches the in- 
terjjarietal. The reverse is the case in species having a single row 
of supraoculars. 

Pre front ah. Two rather large scales preceding the frontal. They 
may be in contact medially, or separated either by the contact of the 
median frontonasal with the frontal or by an azygous scale. 

Frontonasah. Three large scales preceding the prefrontals the 
median of which is usually slightly the largest and may be in con¬ 
tact with the frontal. 

Intemasah, Apparently two pairs of internasals is the ideal con¬ 
dition, but this condition is seldom realized. The scales are usually 
very irregularly divided. 
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uXasals. Small scales in which the nares are pierced. They arc 
never divided, and are always separated from the rostral.. An ir¬ 
regular series of small scales surrounds the nasals except below, 
where a subnasal is present. 

Siiprnorulnrs, A series of larg(‘ scales above the orbit, in some 
species dividend irn'gularly, or, m others, into two regular rows. 
They are always separated from the median head s(*al(‘s by a single 
row of small scab's varying in size and general shape according to 
species (except in srrrifer, m which species the last supraocular may 
not be separated completely from the median head scab's). One, 
two or thi'ee complete or incomplete rows of small scab's separate 
the supraoculars from the superciliaries, more or less accoi’ding to 
species or subspecie'^. 

^^uprrcillarics. Six sup('rciliarie< are always ))resent, the first four 
imbricating posteriorly, the fifth completely hidden below tlu* fourth, 
and the sixth overlapping the posterior part of the fourth. 

('(uithaJs. Typically two, the posterior of whic'h does not extend 
far onto the superciliary region. The anterior (*anthal is, m some 
species, frequently forced above the canthal ridgi' by (‘ontac't of the 
second (posterior) canthal with the subnasal. 

Subnasal. A relatively large scale immediately below the nasal, 
in contact with the ant(‘rior canthal and loreal. 

Lorcal. A small scale below the canthals, in contact ante'riorly 
with the subnasal and jiostcriorly with the preociilar. It may rarely 
be divided into two or three scales. The first canthal occasionally 
siparates the loreal from the subnasal and contacts the rows of 
scab's above the supralabials. 

Prvocular. A small scale, with a heavy keel ni'ar its upper ]K)s- 
tcrior edge, segnu'iited from the anterior end of the subocular. The 
preocular is, in some species, divided longitudinally. 

Suborular. A large, curved, elongate scab' immediately below 
the eye, with a heavy keel near its upper edge. 

Postoculars. Variable, usually two. They follow the subocAilar, 
curving posteriorly'and upward at the edge of the orbit, and arc 
distinguished fi'om the t(*mporal scales by being heavily keeled and 
usually somewhat larger. 

Lorilahials, The small scales above the supralabials are so called. 
On the sides of the head they are usually in two rows, sometimes 
reduced to one row at some point below the subocular. One of 
these rows invariably continues about tlie snout, passing immedi¬ 
ately above the rostral. 
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Supralabials. A series of scales around the upper labial border, 
excluding the scale at the tip of the snout. The scales of this series 
arc smooth and nonimbricating, and do not vary sufficiently to be 
of assistance in distinguishing species and subspecies. 

Ivfralabials. A series of scales around the lower labial border, 
excluding the scale at the mandibular symphysis. The scales of this 
series are similar in cliaracter to the supralabials. 

Mental, A median anterior pentagonal or triangular scale border¬ 
ing the lip. 

Postmentals. A series of enlarged scales on each side posterior 
to the mental. The scales arc paired; those of the anterior pair are 
always in contact medially, and those of the following pairs are 
separated from each other by a varying number of scales. The 
number of postmentals is irregular and of little taxonomic sig¬ 
nificance. 

Labiomrntals. Two series of scales on each side between the post¬ 
mentals and infralabials. In some species the anterior scale of the 
outer row may usually contact the mental, and this condition is of 
some taxonomic significance. When the anterior scale of the outer 
row is separated from the mental, it is only by narrow contact of 
the first infralabial with the first postmental. 

The inner row of labiomentals never extends as far forward as 
the outer row, and the position at which it terminates, in relation to 
the infralabials, is of considerable taxonomic significance. 

Auricular lobules. These are the scales on the anterior border of 
the ear. Their number and relative size are of importance. 

Lateral nuchal fold, A dermal pocket between the arm and the 
ear. The lining of this pocket is without scales or only with small, 
granular scales. 

Postfemoral dermal pocket. A dermal pocket at the posterior 
margin of the insertion of the hind leg. The lining is without scales 
of any kind. It is not present in any species of the torquatus group. 

Enlarged postanals. Two smooth, enlarged scales immediately 
posterior to the anus in males. They are normally present in all 
members of this group, but in jarrovii and its subspecies they are 
occasionally lacking or very poorly developed. 

Femoral pores, A longitudinal series of pores along the postero- 
ventral border of the thighs. The number of pores in each series 
is of much importance. They are always present in Sceloporus, and 
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in the torquatus group are never less than nine, and the series never 
approach each other closely on the median ventral line. 

In a number of species of the torquatus group, the scales in the 
preanal region are modified in such a manner that they appear pore¬ 
like. They are not regularly so modified in any species of this 
group, and never occur in most species. 

General character of scales. The dorsal scales of the body in 
species of the torquatus group are typically keeled, and with a 
terminal mucrone. In a number of species the median dorsal scales 
may lack terminal mucrones. The lateral scales are usually some¬ 
what larger than the dorsal scales, and more strongly keeled and 
mucronate. Spines or denticulations, when present, are more nu¬ 
merous on the lateral scales than on the median dorsal scales. The 
dorsal caudal scales are usually somewhat larger than the median 
dorsal scales on the body. In ornatus the scales on the body have 
terminal pits. 

The ventral scales are always smooth, and in most species are 
notched. The dorsal head scales are always pitted to some extent. 

The dorsal scales of dugesii are remarkable in the fact that the 
terminal mucrone arises distinctly within the free margin of the 
scale. This is most evident on the lateral scales of the body, the 
dorsal scales of the thigh and the temporal scales. Related species 
show a tendency toward mucronation of this type. The extreme 
development is in dugesii dugesii. 

The dorsal scale rows are usually parallel, occasionally convergent 
and rarely divergent. All three conditions may occur rarely in one 
species. No species has divergent scale rows except as an aberrant 
variation, while some species normally have convergent scale rows, 
with occasional variants possessing parallel scale rows. 

Lamellar formulae. The number of lamellae under the free parts 
of the fingers and toes is of some importance in Sceloporus, The 
range of variation in the torqvntus group is slight and of little signif¬ 
icance. The lamellae are always tricarinate as in many other gen¬ 
era of Iguanidae. 

Nuchal collar. The most important characteristic for definition of 
members of the torquatus group is the presence of a black, light- 
bordered collar about the neck, which may or may not be complete 
ventrally (only complete in males), according to species and age of 
the individual. The light borders may be incomplete (most incom¬ 
plete in a certain phase of jarromi jarrovii) , but never absent. No 
species not belonging to the torquatus group has such a collar. How- 
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ever, certain species of related groups (microlepidotus, formosxis and 
spinosus) may have black collars about the neck. These collars dif¬ 
fer in lacking the light borders, and the species have other differen¬ 
tial scale characters. 

Ventral coloration. Females are light-colored below, and mark¬ 
ings are confined, when present, to the gular region. Adult males 
always have some type of ventral coloration. Usually the gular area 
is bluish, as well as the sides of the abdomen. The blue areas on the 
sides of the abdomen may be black-bordered. In some species the 
entire ventral surface is blue. 

Size, Maximum size is considered to be of as great importance 
as many of the scale characters. The range in maximum size, in the 
torquatus group, is from 75 mm. snout to vent (ornatus cacruleus) 
to 143 mm. (cyanogenys), S. ornatm omatm and S. dugesii inter- 
mediiLs are approximately as small as omatm caerulem, while tor- 
quatm melanogaster approaches closely the size of cyanogenys. 

In the tables of measurements and scale counts, when no museum 
is given for a certain specimen number, the Mexican collection at 
Kansas University is referred to. 

HISTORICAL DISCUSSION 

A number of revisions of Sceloporm have appeared since the de¬ 
scription of the genus by Wiegmann in 1828. Six species were orig¬ 
inally described in the genus— tor quatm, spinosus, grammicus, pleu- 
rostictus, aenem, and scalaris, of which torquatm is the generic 
type. In 1834 Wiegmann published his ‘‘Herpetologia Mexicana,” 
in which he recognized nine species— torquatm, Jormosus, spinosus, 
horridm, grammiem, microlepidotm, variabilis, aenem and scalaris, 
Dumeril and Bibron, in 1837 (Erpetologie generale), recognized ten 
species, adding undulatm Latreille. 

The next important work is that of Bocourt in the Mission 
Scientifique, in 1874. This author recognized twenty-two species, 
only two of which arc of the torquatm group {torquatm and du¬ 
gesii,), He also recognized poinsettii as a variety of torquatus, 
8. omatm, described in 1859 by Baird, and serrifer, descriW by 
Cope in 1866, are mentioned without description. 

In 1885 Cope published a synopsis of Sceloporm, in which he 
recognized thirty-six species and subspecies, eleven of which belong 
to the torquatm group. At that time only one other species of the 
group had been described which Cope did not recognize— inter- 
medim Dug^s (1877). 
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In the same year, the catalogue of the lizards in the British Mu¬ 
seum, by Boulcnger, appeared, and in this thirty-three species and 
subspecies were recognized, nine of which are of the torquatus group. 

In 1890 Gunther published a synopsis of Sceloporits in Biologia 
Centrali-Americana, recognizing thirty species. Seven other de¬ 
scribed forms are listed without comment as to validity. 

In 1897 Boulcnger presented his conclusions with regard to the 
species of Sceloporm in his revision of the genus. He recognized 
thirty-six species and subspecies, seven of which belong to the ior- 
quatus group. 

The last monograph of the genus is that of Cope, published in 
1900, in ^‘Thc Crocodilians, Lizards and Snakes of North America.” 
In this are recognized forty species and subspecies, eleven of which 
belong to the torqimfus group. 

In this work, which deals with the torquatus group, I recognize as 
valid sixteen species and subspecies. These include only ten of the 
twelve recognized by Cope (1900), together with two previously 
described.* 

GROUPS IN THE GENUS 

It appears that the genus is divisible into eleven fairly definite 
groups, which I name as follows: torquatus^ formosus, microlejnd- 
otus, variabilis, scalarin, siniferus, spinosiuH, utiforviis, undnlatusy 
pyroccphalus and inaculosus. Of these eleven groups, the torquatus, 
spinosus and undulatus groups arc the largest. The species of the 
spinosus group arc well differentiated and bespeak an age greater 
than that of the undulatus and torquatus groups. In these two 
groups subspecies are numerous and their separation is compara¬ 
tively difficult. 

PHYLOGENY OF THE GENUS SCELOPORUS 

Sceloporus is one of the most nearly ideal of living genera of 
reptiles for the study of speciation and related phenomena. The 
characteristics which it possesses and which arc essential to an ideal 
genus for such studies are: 

1. A large number oj living forms. One hundred and seven 
species and subspecies have been described. Approximately eighty- 
two of these are valid. 

2. Prolificity. Where Sceloporus occurs, usually it is the most 
common of all reptiles, or for that matter, of all vertebrates. 


* It appears that Sceloporus guentheri Stejnoger (1918) does not belong to the torqwxiut 
group, but probably to the spinosus group. 
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3. A large range, entirely contiguous. The genus occupies prac¬ 
tically all of the United States, and occurs as far south as Panama. 

4. Great adaptability. Species in this genus have adapted them¬ 
selves to a considerable range of elevation—from below sea level 
(Death Valley) to about 13,500 feet above sea level. They occur 
in almost every conceivable terrestrial habitat—deserts, sand dunes, 
forests, on rocks, trees, or ground, in grassy plains or heavy brush, 
and even on houses, fences and other man-made structures. 

5. Lack of obvious dv^hnctivc specific characters. Subspecies are 
numerous and species not so well defined as in many other genera 
of animals, and for this reason relationships may more definitely 
be postulated. 

These characters are indicative of a group of relatively recent 
development. 

It seems likely that lita has been derived from Sceloporus. Uta is 
undoubtedly more closely related to Sceloporus than any other 
living genus. I assume this to be true because of the remarkably 
close agreement of certain members of the variabilis group of 
Sceloporus with ceHain members of the ornata group of Uta. I 
present the following data in support of this view. 

A potetfemoral dermal pocket is known to be regularly present in 
Uta ornata and its subspecies, U. caerulca, U. lerns, U. stansburiana 
hesperis, and U. taylori, and is variable in certain other species and 
subspecies. 

In certain species of Scclopoj^us of the variabilis group, a vestigial 
gular fold is present immediately in front of the arm which is 
homologous with the gular fold present in Uta. In Sceloporus it is 
most distinct in S. couchii and S. merriami. In the former species, 
there is present also a postfemoral dennal pocket immediately be¬ 
hind the insertion of the hind leg. The dorsal scales are extremely 
small for the genus, the laterals are minute and the size of the species 
itself is small. 

In Ufa levis (as well as in the related U. ornata), the gular fold 
is remarkably poorly developed. It is frequently interrupted medi¬ 
ally, the scales of the gular region passing directly into the ventrals; 
in many cases in which the fold is not thus completely interrupted, 
small scales replace medially the tiny lateral granules. In U. levis 
the lateral scales are uniform in size and very minute—practically 
granular—but visibly imbricated. The enlarged dorsals are in some 
specimens in several rows, gradually decreasing in size laterally and 
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grading into the lateral scales. Also, the dermal pocket is present 
behind the insertion of the hind leg, as in S. couchii. Its size is 
comparable with that of the latter. 

It is not a far cry from the smaller, almost granular lateral scales 
of Uta levis to the larger, but yet minute, laterals of S. couchii; nor 
is it impossible to conceive of an increase in size of the lateral dor¬ 
sals from a few rows of enlarged scales to several or many. The 
vestigial gular fold of S. couchii is comparable with the partially 
developed fold of Via levis, A postfemoral dermal pocket is present 
in each, and the sizes of the species are comparable. 

It may be stated that the nearest point of contact between the 
two genera, so far as it may be traced in living forms, is between 
the species levis of Uta and coicchii of Sceloporus, It cannot be said 
that either gave rise to the other; it is more likely that the two di¬ 
verged from an ancestral type not greatly different from the above 
two species. By this view the variabilis group (to which couchii 
belongs) is the most primitive of the genus, while the torquatus 
group is probably the most highly specialized. 

It appears that the Sceloporus stock, early in its evolution, sepa¬ 
rated into two divisions; from one came the large-scaled forms, 
mostly of large size, and from the other came the small-scaled forms, 
all of small size. From the latter division developed, among others, 
the variabilis group. 

The extensive range of Uta, although smaller than that of Scelop^ 
orus, and the relatively considerable amount of speciation, would 
indicate that Uta is of considerable age. It would follow that the 
variabilis group of Sceloporus and the omata group of Uta are rela¬ 
tively ancient, yet of much more recent* development than the an¬ 
cestral stock which gave rise to the other groups of Sceloporus. I 
assume that the omata group is primitive to other groups of Uta; 
but it appears that the variabilis group is a specialized, divergent 
group which has given rise, not to other species and groups of Scelop^ 
orus, but to the quite distinctive genus Uta. 

The groups of the small-scaled division of Sceloporus are, for the 
most part, diflScult to allocate in a phylogenetic scheme, due to their 
rather vague relationships. The following discussion may support 
the tentative arrangement as here adopted. 

Of the small-scaled forms, the chrysostictus group first became 
stabilized. The variabilis group is imdoubtedly closely related to the 
chrysostictus group. S. cochranae (of the chrysostictus group) very 
closely resembles variabilis variabilis, differing most markedly in the 
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absence of a postfemoral dermal pocket. The pyrocephalm group 
possesses a species (gadoviae) which shows relationship with va- 
riabilis by the possession of a postfemoral dermal pocket, and is 
associated with the variabilis stem. The utiformis group also shows 
direct relationship with the variabilis stem through S. raerriami, 
which possesses a prominent vestigial gular fold. Both members of 
the utiformis group (utiformis and merriami) possess granular lat¬ 
eral scales. 


un^u/afus 



1 


Flo. 2. Diagram illustrating the proposed phylogeny of the groups of 
Sceloporm. Generic names are in caps, group names in lower case. 

The scalaris group has its closest relatives in the chrysostictus 
group, through jalapae of the former group and ochoterenae of the 
latter group. 

The maculosm group, containing the single species maculosuSj 
has no very close relatives, and is diflScult to place in a phylogenetic 
tree. I assume, however, that its closest relationship is with the 
pyrocephalus group, through S. nelsoni of the latter group. S. ma- 
culosus certainly has no close relationship to the variabilis group, 
lacking all specialized characters of the latter group; from the 5ca- 
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laris group it differs widely in possessing oblique rows of lateral 
scales and smooth head scales; from the chrysostictus group it differs 
in lacking keeled preanal scales in females, and rugose head scales. 
The utiformis group is widely different from maculosus in tlie char¬ 
acter of the lateral scales and the presence of a vestigial gular fold. 

The remaining five groups {microlepidotus, fonnosus, spinosuSy 
undulatus and torqmtus) apparently have no close relationship 
with the other groups, and apparently diverged from a common 
stock which early separated from the other. The microlepidotus 
group is assumed to be the most primitive of these, largely because 
of its very small scales. The habitus of the species of this group 
and the fact that the s})ecics are ovoviviparous associate them defi¬ 
nitely with the torquatus and jomiosm groui)s. Certain species of 
the microlepidotus group have large scales and closely resemble 
forms of the formosus group. 

The formosus group appears to be near the common ancestral 
stock of both the spinosus and torquatus groups, through acanthinus 
of the former group and serrifer of the latter group. It may be added 
that these two species are also the most closely related of the spi¬ 
nosus and torquatus groups, respectively. 

The undulatus group undoubtedly is most closely related to the 
spinosus group, through undulatus of the former group and /Zon- 
danus of the latter. 

Two apparent discrepancies appear in the arrangement of the last 
five groups discussed. First, all arc of relatively large size except 
the undulatus group; and second, three groups arc ovovivii)arous 
(microlepidotusy torquatus and formosus) and the other two are 
oviparous. 

The relatively small size of the species of the undulatus group 
must be assumed as a parallel development rather than a direct in¬ 
heritance of the small size of the ancestor in the varibilis group, 
for the close relationship of the spinosus and undulatus groups can¬ 
not logically be disputed, nor is the close relationship of the spi¬ 
nosus, torquatus and formosus groups doubtful. It is possible, or 
even likely, that certain primitive species of the spinosus group, 
such as acanthinus, may be ovoviviparous, and that this character 
has been dropped in the further evolution of the group. It is well 
known that both ovoviviparity and oviparity occur in closely re¬ 
lated species of Phrynosoma, 
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DISCUSSION OF THE TORQUATUS GROUP 

Habits and habitat. As a rule, species of this group arc confined 
to rocky habitats. So far as I am aware, only cyanogenys tends 
to live on or near the ground. S. jarrovii occasionally, and serrifer 
perhaps usually, are found on trees. Individuals of most species are 
extremely wary and difficult of acquisition. In central Mexico a 
number of spe(‘ies are found on rock fences in great abundance. 

Mating probably takes place in early spring, inasmuch as the 
young are born in May or early June. Several species of this group 
are known to be ovoviviparous, and the remainder are presumed 
to be so. 

Species included. The following species have been described: 

S.buUeri Boulengcr (1894. pp. 729-730, pL 48, fig. 3). 

S.oniatus caeruleus Smith. 

S.iorcpuiftis cyanogenys Cope (1885, p. 402). 

S.dugcsii Bocoiirt (1874, ])p 188-190, pi. 18, figs 7, 7a, 7b). 

S.jcnanpciczi Cope (1885, p. 400), 

S. ja no irii imm un onatns Smith. 

S.intcrmcdius Duges (1877, pp. 29-34, pi. 1, figs. 21-32). 

S. jarrovii Cope (1875, pp. 569-571, pi. 23, figs. 2-2d). 

S. lincolateralis Smith. 

S. mclanogoaicr Cojk' (1885, pp. 400-401). 

S. torqmtm minor Cope (1885, p. 402). 

S. torquatvs rnucronatm Cope (1885, p. 402). 

S.omiUcmanus Giinther (1890, p. 66, pi. 32, fig. A). 

S. omit us Baird (1859, p. 254). 

S.poinscltii Baird and Girard (1854, pp. 126-127). 

S.torquatiis Wicgmann (1828, p. 369). 

S.plenrolcpis Gunther (1890, pp. 74-75, pi. 32, fig. B). 

S.sernjer Cope (1866, pp. 124-125). 

It is proposed herein that the following names should be recog¬ 
nized: 


S. bulleri Boulenger. 

S. cyanogenys (Cope). 

S. dugesii dugedi Bocourt. 
S.dagem interrmdius (Duges). 
S. janovii janovii Cope. 
S.janovii minor (Cope), 

S. janovii immveronatus Smith. 
S. lineolateralis Smith. 


S.mucronatus mucronatus (Cope). 

S. mucronatus omdtcnuinus (Gunther). 
S. omatus ornatus Baird. 

S. ornatus caeruleus Smith, 

S.poinsettii Baird and Girard. 

S. serrifer Cope. 

S. torquaius iorquatus Wiegmann. 
S.torquatus melanogaster (Cope). 
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I regard it necessary to synonymize Cope’s ferrariperezi with t 
torquatus Wiegmann, and Gunther’s pleurolepis with d. dugesvi Bo- 
court. 

It appears that soon after the separation of the torquatus stock 
from the other groups of Sceloporm, there was a separation into two 
divisions, one of which exhibited a tendency to develop small scales, 



jgpmpep 

Fig. 8. Diagram illustrating the geographical relationships and derivations 
of species and subspecies of the torquatus group. Overlapping of ranges is not 
indicated. 

the other large scales. This small-scaled division is now composed 
of species of smaller size, while the large-scaled division is composed 
of species of larger size. In the latter, the maximum size of its 
smallest species is greater than the maximum size of the largest 
species of the small-scaled division. Each division contains certain 
species having one row of supraoculars and others having two rows. 
This character of the supraoculars I would consider to be of less 
importance in distinguishing major divisions than maximum size of 
species or size of scales on the body, because of the greater vari¬ 
ability and more erratic appearance of this character in species not 
closely related. 
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S. serrifer appears to be the oldest of the large-scaled species. 
The postulation that this species, which is one of the larger ones of 
the genus, and one having large scales, is nearest to the ancestral 
type of the large-scaled division of the torquatus group may appear 
to be contradictory to the postulation that Sceloporus is derived from 



Fia. 4. Diagram illustrating the proposed pbylogeny of species and subspecies 
of the iorqmius group. Group names are given in larger letters. 


small species with small scales. However, my assumption seems to 
be justified by the fact that serrifer occupies a southern position on 
the periphery of the geographical area now occupied by the torqua¬ 
tus group; and by the fact that it shows its closest relationship with 
the more primitive forms in the same area of the spinosus and 
formosus groups, which are obviously older, as indicated by the 
clearer definition of the species associated with them, and the fact 
that their present geographical distribution is peripheral to the gen- 
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eral area now occupied by the genus. The formosits group has, 
moreover, a discontinuous distribution also indicative of greater age. 

Of the other species of the large-scaled division of the torquatus 
group, cyanogenySf painsettii and omiltemarms have scales smaller 
than the remainder, and are for this reason considered to have di¬ 
verged early from the restricted torquatus stem. S. mucronatus ap¬ 
pears to be the nearest to the ancestral type of these three species, 
despite the fact that it has larger scales than they. I so conclude 
because of its centralized geographical position with relation to the 
area occupied by the other three forms. 

Of the small scaled species, it appears that lineolateralis is the 
oldest living species. I am led to this belief because of the fact that 
this species occupies a relatively isolated area between the area 
occupied by most members of the small-scaled division and that 
occupied by most members of the large-scaled division. Further, it 
combines certain features of scalation more characteristic of species 
in the large-scaled division with other features more characteristic 
of species in the small-scaled division. S. jarrovii appears to be 
most closely related to lineolateralis. From this species, or its 
ancestors, the remaining species of the small-scaled division have 
obviously been derived. 

Key to Species 

A. Supraoculars in a Hingle series, with no t*calp divided. 

B. Femoral pores, 8 to 14; dorsal scales, 28 to 85. 8. aerrifer Cope, page 658 

BB. Femoral pores, moie than 14; or, dorsal scales, more than 86. 

O. Dorsal 8cale.s, 81 or less. 

D. Nuchal collar divided on each side of neck, the area between 
lighter in color; dorsal color light, with dark and light spots ir¬ 
regularly placed; size large -^maxiirmra snout to vent mea-surement, 

129 mm.); dorsal scales more strongly keeled and mucronate. 

S. torquatus mrlauogastcr (Cope), page 671 
DD. Nuchal collar broad, complete; dorsal color dark, without light 
spots; maximum snout-vent measurement, 98 mm.; dorsal scales 
more weakly keeled and mucronate. 

8. torquatus torquatus Wiegmann, page 5(14 

CC. Dorsal scales, more than 31. 

D. Lateral scales about half as large as median dorsals. 

8. hneolateralts Smith, page 617 
DD. Lateral scales as large as or larger than dorsals. 

E. Dorsal scales, 40 or more; nuchal collar narrow, with light 
^ borders broken; a light line on side of head and another on 
side of neck; each dorsal scale usually with a light medial 

spot. 8. jarrovii jarrovtt Cope, page 624 

EE. Dorsal scales usually less than 40; nuchal collar broad, with 
unbroken light borders; no light lines on sides of head and 
neck; no spots on dorsal scales... .5. bulleri Boulenger, page 570 
AA. Supraoculars m two series; or, if m one senes, with one or more scales divided. 

B. Lateral scales with the terminal mucrone arising well within the free posterior 
margin; dorsal scales 41 or more. 

C. Dorsal scales, 47 to 64; throat with very distinct, oblique, dark-blue 
lines; head scales not rugose (microsoopioally); oblique dark bands on 
sides of body distinct; maximum snout-vent measurement, 79 mm. 

8, dugetii intermedius (Dugito), page 663 
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CC. Dorsal scales, 41 to 60; throat without or with very dim oblique lines; 
head scales rugose (microscopically); oblique dark bands on sides of body 
indistinct or absent; maximum snout-vent measurement, 87.6 mm.; 

femoral pores, not over 23.... .iS. dugesu dugesn Bocourt, page 65? 

BB. Lateral scales with the terminal mucrone arising at or very near the free 
posterior margin; head scales not rugose (microscopically); no oblique, dark- 
blue lines on throat. 

C. Dorsal scales, 65 or moie.S. omatus omatua Baird, page 647 

CC. Dorsal scales, less than 55. 

D. Dorsal scales, 47 to 63 . S. orriattis racruleua Smith, page 652 

DD. Dorsal scales, leas than 47. 

E. Black nuchal collar six to eight scales broad; supraoculars 
usually m two complete rows; iiregular dark markings fre¬ 
quently present on throat; dorsals, 34 to 46; senes of dorsal 
scale.s never with longitudinal light and dark linc*s; maximum 
snout-vent rneasuiement, 103 mrn. 

5. jarrovii minor (Cope), page 631 
EE. Black nuchal collar less than six scales broad. 

F. Nuchal collar tw<i or three scales broad; general ground 
color blue, at Ita.st in males; males with the entire belly 
black and blue; dorsal scales, .37 to 46; jiiaxiniurn 
snout-vent measurement, 87 mm. 

(S. jarrovtt immurronatus Smith, page 640 
FF. Nuchal collar more than two or three scales broad; 
maximum snout-vent measurement no less than 100 mm. 

G, Tail with very distinct, broad, alternating dark 
and light bands, moM distinct towaid tip of tail, 
wlicre they are complete; supraoculars in two 
complete rows; head scales very iiregular; light 
borders of nuchal collar broad; a broad light band 
across neck behind occiput; preocular usually en¬ 
tire; inner row of labiomental scales usually ter¬ 
minating at a fioint posterior to suture between 
second and third infialabials 

S. poinsvttii Baird and Guard, page 606 
GG. Tail without distinct alternating dark and light 
bands of nearly etiuul wddth; bands about tail 
not complete toward tip; dorsal scales, 40 or less. 

H. Dorsal scalejs, 81 or less; two parallel dark 
lines dow’n middle of throat (except in adult 
males); a broad median dark band usually 
visible, composed of about five large dim 
blotch^. 

S. mucronatus mucroiiatiM (Cope), page 683 
HH. Donsnl scale.s, more than 33 ; or, if k\ss, 
without parallel lines dowm middle of throat; 
without a median daik band. 

I. Light borders of nuchal collar usually 
unbroken medially; upper auricular 
lobule much enlarged; each dorsal scale 
row usually with a longitudinal light 
line; general dorsal coloration dark; 
maximum snout-vent measurement, 314 

mm. 8. mucroiuitus omdtemanuB 

(Gunther), page 591 

II. Light borders of nuchal collar usually 
broken medially; auricular lobules not 
well differentiated; no lines on dorsal 
scale rows; general dorsal coloiation 
very light, usually of a shade of blue; 
maximum snout-vent measurement, 143 
mm.5, cyanogenya (Cope), page 699 
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Sceloporus serrifer Cope 

(Text figs. 6 and 6; plate XLVII, fig. 2) 

Sceloporut terrifer Ckipe, 1866, pp. 124-126; idem, 1886, p. 401; Bonlenger, 1886, p. 221; 
Cope, 1887, p. 87; QUnther, 1890, pp. XIII, 77; Boulenger, 1807, p. 488; Cope, 1900, p. 886; 
Barbour and Cole, 1906, p. 160; Stejneger, 1918, pp. 01-92. 

Sceleportu serrifer Werner, 1896, pp. 846, 862; idem, 1908, p. 844. 

Sceloporus torquatus serrifer Stuart, 1984, p. 11; idem, 1986, p. 46. 

Type locality, Yucatan. Type USNM 24868; apparently seven 
paratypes, USNM 10298, 24869-74; all collected by Arthur Schott. 

Diagnosis. A member of the torquatus group; dorsal scales, 28 
to 35 from occiput to base of tail; femoral pores, eight to fourteen; 
supraoculars in a single row, entire, the last occasionally in partial 
contact with median head scales; tibia about equal to length of 
shielded part of head; length of fourth toe usually greater than 
snout-ear measurement; general dorsal coloration light; nuchal 
collar complete, light bordered; parietals, interparietal and posterior 
part of frontal each with a conspicuous light spot; several light spots 
or bands on neck; each dorsal scale with a black median streak 
along the keel in females; throat bluish, reticulated or spotted with 
white or cream; middle of belly and usually the chest cream or 
white in males. 

Description (from E.H.T & H.M.S. 2212, male). Head and 
body not flattened; head scales pitted (especially in prefrontal and 
internasal regions), not keeled, slightly convex; parietals single on 
each side, subtriangular, about one fourth size of interparietal; latter 
hexagonal; frontoparietal single on each side, subrectangular, two 
thirds the size of either parietal, separated medially by a small 
azygous scale; posterior section of frontal about one fourth size of 
anterior se(;tion; prefrontals in contacjt medially, their common 
suture about one fourth their maximum length; prefrontals narrowly 
separated from second canthals, slightly less than one half size of 
anterior section of frontal; median frontonasal shield-shaped, 
slightly larger than either lateral frontonasal; two small, broad, 
short scales in front of median frontonasal; these preceded by a 
median pair of rather large, long internasals, separated from rostral 
by a row of small scales; nasal small, the naris pierced nearly in the 
middle, leaving a narrow border, somewhat wider and tapering an¬ 
teriorly ; subnasal small; first canthal larger than second, not forced 
above canthal ridge, not in contact with lorilabials, somewhat U- 
shaped (probably fused with loreal); supraoculars 4-4, separated 
from median head scales by a single row of small scales, from super- 
crliaries by a single row of very small scales; preocular divided; sub- 
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ocular followed posteriorly by two short, strongly keeled, well-dif¬ 
ferentiated postoculars; two rows of labiomentals, not reduced below 
subocular; three and one half or four and one half supralabials and 
five infralabials to a point below middle of eye. 

Mental pentagonal, its labial border slightly more than half that 
of rostral; mental followed by three or four pairs of postmentals, 
the scales of the anterior pair in contact with each other; outer 
row of labiomentals separated from mental by a narrow contact of 
first postmental and first infralabial; inner row of labiomentals 
terminating anteriorly even with the anterior part of third infra- 



Fw. 5. Head scales of Sceloporus serrijer Cope. UMMZ 71771, near Merida, 
Yucat&n; actual head length, snout to occiput, 15.7 mm. 


labial; gular scales smooth, smallest anteriorly, largest laterally near 
angle of jaws, with as many as three apical notches; notches more 
numerous on posterior gular scales, absent on anterior gular scales. 

Ear with four auricular lobules, smooth, rounded or pointed, not 
well differentiated, smaller than preceding scales; scales between ear 
and lateral nuchal fold subequal in size to those in temporal region, 
but more strongly keeled and mucronate; a fold of skin between 
nuchal pocket and a point below lower edge of ear, surmounted by 
very strongly mucronate scales; dorsal scales weakly keeled, strongly 
mucronate, with numerous lateral denticulations; lateral scales equal 
to or somewhat smaller than dorsal scales, more strongly keeled, 
mucronate and denticulate; ventral abdominal scales smooth, 
slightly more than one half the size of median dorsals, each with 
a single apical notch; median gular scales about two thirds size of 
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median abdominals, subequal in size to preanals; subcaudals smooth 
except toward tip of tail; postanals enlarged, separated by two small 
scales; dorsal caudals toward base of tail somewhat larger than 
median dorsals on body. 

Dorsal scales of foreleg keeled, mucronate, denticulate, those on 
upper foreleg about two thirds size of median dorsals on body and 
about one third larger than dorsal scales on lower foreleg; ventral 
scales of foreleg smooth, slightly mucronate, those on lower foreleg 
somewhat smaller than dorsal scales of same member, much larger 
than ventral scales of upper foreleg; lamellar formula for fingers, 
10-15-18-19-15 (10-15-20-20-15). 

Dorsal scales of hind leg keeled, strongly mucronate, very weakly 
denticulate, those on thigh two thirds the size of median dorsals on 
back, those on shank slightly smaller than dorsals on body; ventral 
scales on shank smooth, rounded, slightly small(*r than dorsals of 
same member; ventral scales of thigh smooth, notched, those im¬ 
mediately preceding femoral pores subequal in size to preanal scales; 
scales on posterior surface of thigh strongly keeled, strongly mucro¬ 
nate, denticulate, nearly twice as large as preanal scales, abruptly 
decreasing in size near femoral pores; no postfemoral dermal pocket; 
lamellar formula for toes, 9-15-19-24-17 (9-15-19-23-17). 

Color, Black nuchal collar broad, about four scales wide in 
median dorsal line, continued across throat in males; collar bordered 
on either side by a light band about one scale wide, the posterior of 
which is complete and passes onto the foreleg near its insertion; the 
anterior light border broken medially, terminating laterally at the 
upper edge of the lateral nuchal fold; keels on dorsal scales black, 
producing the effect of a narrow dark line down the middle of each 
scale row; a transverse scries of light spots across neck between 
cars; a light spot in the center of the interparietal and each parietal; 
a narrow light band across the middle of the orbits (may be repre¬ 
sented by only a light spot on the posterior section of the frontal); 
a light band across the prefrontals (very dimly visible in males); 
tail dimly banded with light brown and olive. 

Males uniform olive or brownish olive on back and limbs; throat 
stippled heavily with blue and black, increasing in intensity toward 
gular fold region, which is black; ventral surfaces of limbs, chest 
and a narrow median abdominal band white; sides of belly caerulean 
blue, tinged with purple; a rather broad black band (about three 
scales wide) bordering lateral blue areas, involving groin, rarely 
reaching to black of gular region. 
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Females brownish olive on back and limbs, with scattered ir¬ 
regular dark-brown spots; ventral surfaces uniform w^hitish. 

Variation, The variation in head scales of fifty-three specimens 
is as follows: Parietal one third to one fifth size of interparietal; 
frontoparietals divided on one side in one; frontal touches inter¬ 
parietal in twenty-three; frontoparietals contact medially in twenty- 
one; an azygous scale separates frontoparietals medially in nine; 
entire frontal longitudinally divided in three specimens; anterior 
section of frontal divided longitudinally in two specimens; frontal 
divided transversely in two places in one specimen; frontal entire 
in six specimens; prefrontals contact medially in forty-two; median 
frontonasal contacts frontal in six; an azygous scale separates them 
in five; the supraoculars are entire in all, usually four on each side, 
sometimes five; usually but a single row of scales separates the 
supraoculars from the superciliaries; in a few specimens one or two 
extra scales of small size are present; the last supraocular is in.con¬ 
tact with the median scales on one side in nine specimens, on both 
sides in two; canthals regularly 2-2; first canthal forced above the 
canthal ridge in one specimen, in contact with lorilabials in six; 
preocular divided on one side in three specimens, on both sides in 
thirty-five; lorilabials reduced to one row below subocular on one 
side in nine specimens, on both sides in twelve; the outer row of 
labiomentals contacts the mental in four specimens; the inner row 
terminates at some point betw^een the anterior part of the third in¬ 
fralabial and the anterior part of the second infralabial; auricular 
lobules three to five, relatively small. 

The dorsal scales from occiput to base of tail vary between 28 and 
35. The scales average somewhat larger in the specimens from 
Yucatan. The specimens from La Primavera, Guatemala, have a 
larger average number of scales. These specimens differ also from 
the others examined in possessing a larger average number of 
femoral pores, an azygous scale regularly present between the 
frontoparietals, an azygous scale much more frequently present be¬ 
tween the prefrontals than usual, and the inner row of labiomentals 
terminating farther forward (even with the anterior part of the 
second infralabial) than usual. 

The femoral pores in the entire series vary from eight to fourteen; 
specimens from Yucatan have the lowest average number, while the 
specimens from La Primavera, Guatemala, have the highest average 
number. 

A peculiar male specimen in the National Museum (No. 46861), 
from Chiapas, Mexico, collected by Nelson and Goldman, is referred 
36—60a7 
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to this species. It is quite possible that it represents an undescribed 
species; however, since certain head scales are obviously abnormal, 
it seems unwise to consider the specimen as representative of a new 
species. Its characters are as follows: snout to vent, 77 mm.; tail, 
112 mm.; snout to occiput, 15.9 mm.; snout to ear, 19.9 mm.; breadth 
of head, 11.8 mm.; hind leg, 55.5 mm.; tibia, 15.5 mm.; fourth toe, 
21.7 mm.; fifth toe, 12 mm.; lamellae fourth toe, 21-22; femoral 
pores, 13-14; dorsals, 31; ventrals, 47; scales around body, 36. 
Frontoparietals not divided; parietal one fourth size of interparietal; 
frontal touches interparietal; frontal not divided; supraoculars 4-4, 



three divided on each side; one row' of small scales between supra¬ 
oculars and superciliaries; supraoculars separated from median head 
scales; frontal contacts median frontonasal; latter separated on 
each side from lateral frontonasals by a small scale; canthals 2-2, 
normal; preocular divided; two rows of lorilabials, complete below 
subocular; outer row of labiomentals separated from mental; inner 
row of labiomentak terminating anteriorly even with posterior part 
of second infralabial. 

No distinct light marks on head, except pineal spot; ventral color¬ 
ation exactly as in typical Berrijer, 

Habits and habitat. Stuart (1935, p. 45) records the following 
notes on specimens collected at Zotz, Pet6n, Guatemala: ^^Many 
were seen climbing about the rafters and thatched roofs of several 
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deserted houses in the small clearing. One of the adults was taken, 
ten feet from the ground, on the trunk of a large tree, and another 
which was frightened readily ascended a tree to the height of about 
forty feet. In actions the form appears much like SceloporiLS magis- 
ter of the southwestern United States; as an adult it is probably 
largely arboreal.’’ This arboreal tendency is of considerable interest. 
So far as I am aware, no other species of the torquatm group shows 
the same tendency. 

Distribution, Along the eastern coastal plains of Mexico and 
Guatemala south from southern Tamaulipas. 

Locality records. Tamaulipas: Chocoy (M. C. Z. 17943, W. W. 
Brown). Vera Cruz: Papantla (U. S. N. M. 47353, E. A. Gold¬ 
man); four miles east of Encero (E. H. T. & H. M. S. 2210-2). 
Yucatan: (Type locality) (Cope, 1866, 1885, 1887; U. S. N. M. 
10298, 24868-74); Cliichen-Itza (Barbour and Cole, 1906); near 
Merida (UMMZ 72881-90, Edwin Creaser; UMMZ 71771 [6 
specimensl; MC/Z 6269 [16]); Tekanto (ANSP 8500). Guatemala: 
Zotz, Peten (Stuart, 1935; UMMZ 74956 [12 specimens], L. C. 
Stuart); La Primavera (MCZ 28153-9, A. W. Anthony, 2500 ft.). 

Remarks. The records of Werner (1896) of serrifer from Guate¬ 
mala and Honduras may be doubted. Has record from Guatemala 
was later (Werner, 1803) corrected. 

Sccioporus torquatus torquatus Wiegmann 

(Text Figs. 7 and 8; Plate XLVUI, F‘g- D 

(The following synonymy omits only those references to torquatus 
which are quite certainly wholly apiilicablc to other species. The 
subspecies torquatus melanogaster has been included in much of the 
material concerning which the following papers have been written, 
but the uselessness of any attempt to allocate any of these with the. 
synonymy of melanogaster, without examination of the specimens, 
is obvious.) 

Sceloporui torquatus Wiegmann, 1828, p. 869; idem, 1884, p. 40, pi. 7, fig. 1; Fitzinger, 
1843, p. 76; Miiller, 1865, p. 601; Sumichrast, 1878, p. 248; Bocourt, 1874, pp. 171-178, 
pi. 18, figs. 9, 9a, 9b, 9c (part 7); ? Cope, 1876, p. 48; idem, 1879, p. 266; Sumichrast, 
1882, p. 87 (part ’); B^ulenger, 1885, p. 219; Cope, 1886, pp. 401-408 (part); idem, 1887, 
p. 87; DugSs, 1887, pp. 118-114; Qarman, 1887, p. 14; Herrera, 1889, p. 881; QUnther, 
1890, pp. XII, 66; Boettger, 1898, p. 64; Herrera, 1896, p, 18; Dugfes, 1896, p. 479; 
Boulenger, 1897, pp. 477-481, text fig. 1 (part); Moequard, 1899, p. 156; ? Cope, 1000, 
pp. 886, 840, 847-850, text fig. 60; Herrera, 1904, p. 18; Oadoar, 1906, pp. 194, 214 (part 7). 

Tropidurus torquatus Wagler, 1880, p. 146. 

Agarna torquata Peale and Green, 1830, pp. 281-232; Qarman, 1884, p, 17. 

Tropidolepis torquatus Gray, 1881, p. 48; Dum4ril and Bibron, Vol. IV, 1887, pp. 801- 
808; Gray, 1889, p. 96; idem, 1845, p. 208; Aug. Dum4nl, 1861, p. 77; Du^, 1870, p. 248. 
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Sc 9 loporu$ ferrariperezi Cope, 1886, p. 400 (part); idem, 1887, p. 37; Gunther, 1890, pp. 
Xm, 77; Cope. 1900, p. 886. 

Scelopoms torquatua torquatua ? Cope, 1886, pp. 402, 408; idem, 1887, p. 87; Mertens, 
1980, p. 168. 

Sceloporua torquatua ferrariperezi Boulenger, 1885, pp. 220-221. 

Type locality. Mexico. 

Description. Head scales smooth; siipraoculars in a single row, 
rarely (about five percent of the specimens) with the outer third 
or fourth of two or three separated off; two to three incomplete 
rows of scales separating the supraoculars from the supcrciliaries; 
one row of elongate to squarish scales between supraoculars, the 
first supraocular rarely touching narrowly the median head scales 
(2 percent); frontal normally contacting interparietal (91 percent); 



Fio. 7. Head scales of Sccloporus iorquatus torquatus Wiegmann. EHT & 
HMS 3569, near Tres Cumbrea (Tres Marias), Morelos; actual head length, 
snout to occiput, 16.3 mm. 


canthals normally two (96 percent), the first frequently (about 60 
percent) above the canthus, the second canthal and subnasal con¬ 
tacting; median frontonasal usually (66 percent) contacting the 
frontal, or separated from it by a small median scale between the 
two prefrontals; the lateral series of scales intercalated between the 
series of postmentals and the infralabials frequently (about 45 per¬ 
cent) touching the mental anteriorly; lobules on anterior margin 
of ear usually larger than those preceding, usually three in number, 
the upper two largest; median dorsal scales 26 to 30 from occiput 
to base of tail, in parallel series, smooth or weakly keeled, rounded 
or weakly mucronate; lateral dorsals somewhat larger than median 
dorsals, more strongly keeled and mucronate; femoral pores, 14-23 
(average 18) on each side, the two series closely approximated 
medially; tibia approximately equal to length of shielded part of 
head; length of fourth toe usually a little less than distance from 
snout to posterior margin of ear, rarely slightly more. 
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Black nuchal collar always present, four or five scales long on 
the middorsal line; light borders of black collar one scale wide; 
posterior light border frequently narrowly interrupted medially, ex¬ 
tending laterally onto the proximal end of the humerus; anterior 
light border usually interrupted medially, extending laterally a 
variable distance, sometimes to the posterior border of the ear, pass¬ 
ing along the crest of the lateral nuchal fold, sometimes terminating 
at a point dorsal and anterior to the insertion of the foreleg; the 
anterior light border is sometimes horseslioc shaped, and extends 
anteriorly on each side to a point above the ear, becoming quite dim 
anteriorly; light borders variable in color, sometimes cream, some¬ 
times blue or green, occasionally strongly tinged with orange; a few 
irregular light spots frequently present on neck; upper labial region 
occasionally dimly barred; back uniform olive gray, drab, olive, or 
blue-gray, varying a(‘cording to the time elapsed since the last 
cedysis; spots on ba(‘k present only in some very young specimens, 
and when present, large and indistinct; anteroventral surface of 
femur usually coarsely reticulated; dorsal surface of limbs rarely 
banded, light bands dim and narrow when present, bluish in color; 
posterior surface of femur usually traversed by a light band, usually 
rather dim; tail with numerous, narrow, indistinct liglit bands, 
bluish or cream in cdlor. 

Ventral gular and chin region irregularly spotted or reticulated, 
all light areas disappearing and replaced by black or blue in adult 
males; no longitudinal pair of dark lines near the midventral line 
on the throat ever present. In some adult males, the entire ventral 
surface of head, body, and tail is black, with the exception of cream- 
colored areas on the tail and femur. In* other large males the throat 
is pale, iridescent blue, becoming azure blue toward the neck; the 
neck is black, and this color is continuous with a broad, median 
ventral black band, occupying the chest, a wide area in the middle 
of the abdomen, and the groin. Usually some pale blue or cream- 
colored areas are visible in the middle of the abdomen. The sides 
of the belly are azure blue, with a generous tinge of companula blue. 

In females, the* belly may become drab-gray, usually darker 
toward the sides, and the throat usually remains gray-blue with 
numerous white flecks or reticulations. 

Variation. The entire series is very uniform in scalation and 
proportions. The more important variations are given in the diag¬ 
nosis. In addition, the preocular is separated from the series of 
scales above the supralabials in about thirty-seven percent of the 
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specimens; the anterior frontal is divided in about ten percent. In 
one specimen the frontal is not divided. Other obvious fusions of 
head scales rarely ot‘cur. 

The coloration is very constant, within limits of variation given 
in the diagnosis. 

Remarks, Bocourt (1874, pi. 18, fig. 9) shows the details of the 
dorsal head scales of Wiegmann’s type of torqvxitus. The supra¬ 
ocular scales are exactly as in the specimens studied, in a single row, 
with one complete and another incomplete row of scales between 
them and the superciliaries. The frontal contacts the interparietal, 
and there is an azygous scale between the two prefrontals. 

Scelopon^s torquatvs has been recorded from the states of Chiapas 
(Sumichrast, 1882), Chihuahua (Baird, 1859), Coahuila (Garman, 
1887), Colima (Bocourt, 1874; Gadow, 1905), Durango (Boulcnger, 
1897), Guanajuato (Duges, 1870, 1896; Boulenger, 1897), Guerrero 
(Boulenger, 1897; Gadow, 1905), Jalisco (Gimthcr, 1890; Duges, 
1896; Boulenger, 1897; Mocejuard, 1899), Mexico (Pealc and Green, 
1830; Duges, 1887, 1896; Herrera, 1889; (iiinther, 1890; Boulenger, 
1897; Gadow, 1905; Mertens, 1930), Nuevo Leon (Yarrow, 1883; 
Cope, 1885), Oaxaca (Bocourt, 1874; Sumichrast, 1882), Sonora 
(Yarrow, 1883), Tamaulipas (Baird, 1859), Vera Cruz (Sumichrast, 
.1882; Cope, 1885, 1887, 1900; Boulenger, 1897) and Zacatecas 
(Duges, 1896). Cope (1888) records torquatvs from San Diego, 
Texas. 

It is quite certain that some of these records are incorrect. Those 
from Chihuahua, Coahuila, Durango, Nuevo Leon, Sonora and Ta¬ 
maulipas are almost certainly of other species. Those from Chiapas, 
Oaxaca and Zacatecas are doubtful, as are also some of those from 
Colima, Guanajuato, Guerrero, Jalisco and Vera Cruz. Cope’s rec¬ 
ord from San Diego is obviously in error, probably referable to 
poinsettii, 

Boulenger’s (1897) records are obviously composites, as he 
lumped nearly all the apparently related forms, recognizing only 
poinsettii^ and part of these specimens are of other forms. In his 
table A (single row of enlarged supraoculars) those specimens from 
Guadalajara, Guanajuato and Rio Santiago have characters of tor- 
quatus mclanogaster; the one from El Paso, collected by Forrer, 
probably has incorrect locality data (Forrer’s specimens are notable 
for incorrect locality data); and the remainder appear to be the 
only torquatvs torqvxitus he had (seven specimens). In table B, the 
poinsettii from Duvall county, Texas, is peculiar in having such a 



568 


The University Science Bulletin 


small number of scales from occiput to base of tail; the locality may 
be incorrect. The specimen in table B from Mexico is possibly mu- 
cronatus mucronatus. In table C, presumably consisting entirely of 
poinsettii, only those from Duvall county, Texas, seem to have char¬ 
acters of poinsettii; the others are very likely of other species, prob¬ 
ably m. mucronatus and m. omiltemanus. 

Habits and habitat, S, torquatus torquatus seems to be confined 
to areas of high elevation. Specimens I have seen or collected have 
been within the zone of evergreens. 



Pro. 8. Distribution of Sceloporus torquatus torquatus Wiegmann, S. t, melanch- 
gas ter (Cope) and S. bwficn 3oulenger. 


In the American Museum of Natural History are eight specimens 
(Nos. 15540-7) which were ‘‘born in bag before May 18,1919.” The 
female (or females) which gave birth to the young were collected 
two miles west of Tacuba, D. F., by Paul D. R. R. Ruthling, on 
May 16, 1919. 

Range, Central Mexico, including Hidalgo, western central Vera 
Cruz, Mexico, Distrito Federal, northern Puebla, eastern Morelos, 
southern Guanajuato and northern Michoacan. 

Locality records. Hidalgo: Twenty-five miles south of Jacala 
(EHT & HMS 601-604); Mexico: Two miles south of San Martin 
(EHT & HMS 3842); Valle de Mexico, 7,700 ft. (MCZ 33902, 
W. W. Brown); Tlalpam (USNM 47769, E. W. Nelson); San Juan 
Teotihuaefe (MCZ 16063—6, E. R. Dunn; UMMZ 68937, H. B. 
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Baker); Distrito Federal: (AMNH 15490, Riithling); Coyoacan 
(MCZ 9551, 9597); Pedregal de San Angel (MCZ 16090, E. R. 
Dunn); two miles west of Tacuba (AMNH 15540-7, Paul D. R. 
Riithling); three miles west of Tacuba (AMNH 15582, Riithling); 
San Juanieo (AMNH 15552-4, 15592-3, 15592-7, 15603, 15605, 
lt5608-9, 15612, Riithling); North of Guadelupe (AMNH 15604-5, 
15607, 15610, 15611, 15613, Riithling); east of San Mateo Chalpa 
(AMNH 15590, Riithling); Mexico City (USNM 12719, A. Her¬ 
rera); west of Atzcoalco (AMNH 18473, Riithling); Michoacdn: 
near Uruapan (EHT & HMS 3384-90, 3765-97); near Zinapecuaro 
(EHT & HMS 3657, 3667, 3672-3); near Lake Cuitzeo (EHT & 
HMS 3723); (Juerendaro (USNM 47162, 47233, E. W. Nelson); 
three miles north of Maravatio (EHT & HMS 3733-39); Patzeuaro 
(FMNH 996 [4 spec.], 1399, S. E. Meek; USNM 20L59, 20139-44, 
P. L. Jouy; USNM 47222, E. W. Nelson; ANSP 15358, S. N. 
Rhoads); Tupataro (USNM 10238, 10244, 10232, 10235, 10252, 
Duges); Morelos: jiear K63, on highway betwc'en Mexico City and 
Cuernavaca (EHT <fe HMS 1715, 1747, 1753); five kilometers south 
of Tres Curnbres (Tres Marias) (EHT & HMS 1689, 1691, 1693-5); 
near Tres Curnbres (EHT & HMS 616-624, 627-629, 3557, 3559- 
3581, 5115-5118). Puebla: near Rio Frio (EHT & HMS 3349); 
Atlixoo (USNM 47034, E. W. Nelson). Vera Cruz: near Toxt- 
lacuaya, about eighteen miles west of Jalapa (EHT & HMS 1860). 
Indefinite localities: Mexico (USNM 12095; ANSP 8499 [type of 
torquatus Peale and Green]; AMNH 15601-2); no data (AMNH 
15600). 

Sceloporus torqimtus mclanogaster (Cope) 

(Text Figss 1 and 8; Plate XIATII, Fig, 2) 

Scehporun viclanogaster Cope, 1886, pp. 400-401; idem, 1887, p. 37; Duges, 1887, pp. 
114-115, pi. 12, fig. 7; Hericra, 1889, p. 832; Gunther, 1890, pp. x>u, 77; Herrera, 1895, 
p. 18, Cope, 1900, p. 835; HeiTeni, 1904, p. 18. 

Sceloporus torquatus nielanogastcr Boulengcr, 1885, p. 220; Boottger, 1893, p. 64. 

Type locality. Cope (1885) says that tlie type was 
from Guanajuato,’’ Duges (1887, p. 114) states: "'Este esccloporo 
no es de Guanajuato, como lo piensa el autor, porque yo fui cl 
que se lo remitio sin indicacion de localidad; todos los que he visto 
venian de Mexico y la Noria (Michoacan), 6 de Tupataro, ccrca de 
Cueramaro.” Type USNM 9877, Dugfe collector. 

Discussion. S. t. mclanogaster shows no important scale differ¬ 
ences from torquatus torquatus. It is notable that the dorsal scales 
of the latter form average very slightly smaller, are frequently al¬ 
most smooth and rounded, and never more than weakly mucronate. 
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The supraoculars are smaller, being bounded laterally by never less 
than two, and sometimes three, incomplete rows of scales, and 
bounded medially by a row of scales more or less square in shape. 
In torquatus melanogaster, on the other hand, the dorsal scales aver¬ 
age slightly larger and are more strongly keeled and mucronate than 
in t, torquatus. The supraoculars are larger, occasionally separated 
from the superciliaries by only one row of scales. The series of 
scales bounding the supraoculars medially are usually more elongate 
than in t, torquatus. However, so much variation occurs in these 
characters that they are useless for diagnosis; they are, however, of 
interest in general tendencies of variation, supplementing the other 
more diagnostic features. 

In maximum size attained, torquatvs melanogaster approaches 
more closely to cyanogenys than to any other form of the torquatus 
group; it reaches 129 mm. snout to vent, while t, torquatus reaches 
only 98 mm. 

Many very striking differences in coloration are apparent. The 
name is quite misleading, as the belly is not as black in males of 
t. melanogaster as in t. torquatus. The color variation is as follows: 

The black nuchal collar is not over two or three scales wide; the 
light borders are cream-colored, with sometimes a tinge of blue. 
The posterior light border is not over one scale wide, and may be 
quite indistinct in some specimens; it is not reduced, however, by 
breaking into spots, but by general decrease in distinctness. The 
anterior light border is quite variable, and does not extend laterally 
beyond a point approximately even wdth a line drawn posteriorly 
from the superciliaries. At this point it is usually continuous with 
a light band about one scale wide which passes anteriorly to the 
upper edge of the ear. This band, although sometimes quite irregu¬ 
lar, is quite characteristic. At the point where this light band con¬ 
nects with the black nuchal collar, the latter is narrowed consider¬ 
ably and frequently completely broken. The area between these 
two narrow places in the black collar may be of the same color as 
the back, the collar confined to the shoulder region. A few light 
flecks usually occur in the neck region. A dark band, usually 
visible, passes from the upper margin of the eye to the upper margin 
of the ear, and is bordered below by a light band which passes 
underneath the eye. 

The back is drab, drab-gray or glaucous-blue. A series of dim 
dark spots are usually present on the back, either scattered irregu¬ 
larly or arranged in two longitudinal rol^s, one on either side of 
the middorsal line. A few dim light spots are usually scattered 
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irregularly over the back. The limbs are not or but very dimly 
banded. The tail has dim, narrow, light bands, more distinct toward 
the tip of the tail. 

In males, the throat is blue-gray or indigo blue, with lighter blue 
or whitish flecks scattered irregularly over the throat. The black 
nuchal collar frequently is complete ventrally. When complete, its 
color is continuous ventrally with a black area covering the chest, 
occupying a broad median area of the abdomen and extending over 
the groin and onto the ventral surface of the femur. When incom¬ 
plete, the chest, median abdominal area and the ventral surfaces of 
the femora are cream. A narrow black line begins on each side of 
the belly opposite the axilla and extends posteriorly, covering the 
groin. The sides of the belly are usually pale blue, becoming cam¬ 
panula blue near the black borders. In lighter specimens the sides 
of the belly are pearl-blue. 

Females have the throat much as the males, but less brilliant; the 
abdomen is usually uniform cream, but may have, in very large 
specimens, faint traces of the markings of the male. A few dim, 
bluish spots arc usually present on the chest, and occasionally are 
present on the abdomen. 

The very young specimens have much the same dorsal coloration 
of the adults, except that the pattern of dark and light spots is quite 
distinct. The belly is cream, and the throat is coarsely, and usually 
very distinctly, reticulated with bluish. 

Remarks. The distinctness of 7rielarwgaster is quite striking, de¬ 
spite its close relationship with t. torquatus. The incomplete black 
nuchal collar, large size, light color and general spinosity give the 
general impression of the spinosm group. 

Specimens intermediate between t. melanogastcr and t. torquatus 
are available from a locality three miles north of Maravatio, Micho- 
acan. In this series are two specimens which, if the black nuchal 
collar iverc broader, would be typical t. torquatus; in the others, the 
collar is broken or quite narrow laterally. In the adults of the 
latter, however, the belly is much blacker than it is in typical 
t. melanogaster. Specimens from other points in Michoacan seem 
to have affinities for t. torquatus, and also some from parts of 
Guanajuato, but the remainder are quite distinct. 

It is notable that Boulenger^s (1897) largest specimens of torqua¬ 
tus from Mexico are either from areas of intergradation between 
t. torquatus and (. melanogaster, or are well within the range of the 
latter. 
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Two female specimens in the United States National Museum 
(Nos. 46739-40) from Miquihuana, Nuevo Leon, collected by Nelson 
and Goldman, are referred to this species despite certain differences 
in coloration and femoral pore count. It is possible that these repre¬ 
sent a race which has not been described, but for the present I prefer 
to retain them under the name melanogaster until further material 
is available. The specimens have the following characters (46739 
and 46740, respectively): snout to vent, 79.0 and 73.5mm.; tail, 
115 mm. (46739); snout to occiput, 16.3 and 15 mm.; snout to ear, 
20.1 and 18.5 mm.; breadth of head, 11.8 and 11.2 mm.; hind leg, 
46.5 and 46.2 mm.; tibia, 14 and 15 mm.; fourth toe, 17.8 and 
17 mm.; fifth toe, 9.3 and 9 mm.; lamellae fourth toe, 19-19 and 
19-19; femoral pores, 13-13 and 12-13; dorsals, 26 and 26; ventrals, 
47 and 42; scales around body, 37 and 33; scales to head length, 
6.3 and 5; parietal one third size of interparietal; frontal touches 
interparietal; 3-4 and 2-3 small scales segmented off outer edges of 
supraoculars; one row of scales between supraoculars and super- 
ciliaries; none of supraoculars in contact with median scales; pre- 
frontals in contact; two canthals, the first forced above the canthal 
ridge on both sides in 46739; preocular divided in 47640; rows of 
lorilabials reduced to one by a scale below subocular in 46739; outer 
row of labiomcntals 'separated from mental; inner row of labio- 
mentals terminating anteriorly even with the suture of the second 
and third infralabial. 

The black nuchal collar is three or four scales broad, unbroken, 
with light anterior and posterior borders about one scale wide, 
broken medially; a few light flecks on nape of neck; a light line 
from subocular region to ear; another light line from posterior cor¬ 
ner of eye to nuchal collar; limbs with indistinct bands. Ground 
color brown-olive, without darker markings in 46740; in 46739, the 
back has about four indistinct, broad, dark crossbands; the tail has 
narrow, distinct light bands, about nineteen in number. 

Another specimen from Chapala, Jalisco (EHT & HMS 2832), 
assigned to this subspecies, combines certain characters of melano- 
gnster and dugesii dugesii. The dorsals from occiput to base of tail 
are 38, the femoral pores are 12-13, and the lateral scales have the 
terminal mucrone arising slightly within the free posterior border 
of the scales; in these characters it approaches dugesii dugesii. The 
specimen (9) measures 95 mm. from snout to vent and the supra¬ 
ocular scales are entire; in these characters the specimen approaches 
melanogaster. The general dorsal coloration is more suggestive of 
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d, dugesii, while the ventral coloration and character of the nuchal 
collar suggests mclanognster. It is quite possible that the specimen 
represents a new species. However, bec^ause of the possibility of 
hybridization, I prefer to consider the specimen an aberrant nudano- 
(jasicr, pending tlic accumulation of further material. Since typical 
dugesii dugesii and typical torquatus melanogaster are available 
from the same loctility, it seems quite unlikely that this specimen 
indicates intergradation. 

Five specimens collected by W. B. Richardson in 1893 (AICZ) and 
1895 (UMMZ) at Matagalpa, Nicaragua (MCZ 6443 [4 specimens]; 
I'MMZ 65269), are referred to melanogaster, with the assumption 
that the lo(‘ality data accompanying the specimens are incorrect. A 
very careful comparison of these specimens with specimens of mel¬ 
anogaster from central Mexico has revealed no differences whatso- 
ev(‘r in scale cliaractcrs, with the exception that one specimen 
(UMMZ 65269) has a greater number of scales from occiput to base 
of tail (31) than normally occurs. In coloration, however, the 
males differ from typical melanogaster in having the ventral mark¬ 
ings confined to the throat and sides of the belly; normally the chest 
and middle of the belly have dark markings. A young male 
(64 mm. snout to vent) has well-defined lateral abdominal mark¬ 
ings. Normally no distinct markings appear in melanogaster of 
that size. The ventral scales have slipped, however, and it is as¬ 
sumed that this accounts for the prominence of the markings on the 
sides of the abdomen. The adult male (UMMZ 65269; 89,5 mm. 
snout to vent) has the lateral abdominal markings widely separated 
from each other, a condition not observed in any other specimen of 
melanogaster. It may be noted that this type of ventral coloration, 
with regard to the lateral abdominal markings, is typical of serrijer 
and related species. These specimens, however, are widely different 
from serrijer in many respects. 

Cope’s five cotypes (USNM 9874, 9876, 9878, 9880, 9895) of 
jerrariperezi purport to be from Guanajuato. If they came from 
that state, it seems likely that they are from the southern portion, 
in an area in which melanogaster intergrades with torquatus. Since 
Copers specimens approach more closely in all characters to tor¬ 
quatus than to the northern subspecies, jerrariperezi is here consid¬ 
ered a synonym of torquatm. The type of melanogaster (USNM 
9877) is quite typical of the northern subspecies. 

The haste with which Cope examined his types of jerrariperezi is 
indicated by the fact that one of them (USNM 9880) is a typical 
female spinosv^ spinosus. 
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Habits and habitat. Mr. Dunkle and I found specimens of mel- 
anogaster in abundance on rock fences in central Zacatecas. Certain 
great areas in this region are level and devoid of cliffs and canyons 
which the lizards probably would otherwise inhabit; as a result, the 
occasional rock fences were almost overcrowded. At La Colorada, 
Zacatecas, specimens were found in the long, deep canyons issuing 
from the mountains west of the town. The adults were extremely 
wary and difficult to approach within range of shot shells. Young 
specimens, bom in the spring, were much more frequently seen than 
the adults. 

Range. Northern Jalisco, west through all of Guanajuato except 
the extreme southern part, north through central and southern San 
Luis Potosi and Zacatecas. (See Fig. 8 for distributional map.) 

Locality records. Aguascalientes: (FMNH 1654, C. H. T. Town¬ 
send); ten miles south of San Francisco (DHD & HMS 839). 
Guanajuato: (USNM 9877, 26137, Duges); Cclaya (FMNTI 997 
[2 spec.], S. E. Meek); Santa Rosa (USNM 47780, Nelson & Gold¬ 
man! ; tiiree miles northeast of Santa Rosa (EHT & HMS 3760-5, 
3773; near Acambaro (EHT & HMS 39C7, 4000, 4002-6, 4008-29); 
near San Febpe (EHT & HMS 4213-4227); near El Terrero (EHT 
k HMS 4274, 4275). Jalisco: (USNM 58355, J. Hurter); Calotlan 
(USNM 46936-41, Nelson & Goldman); ten miles west of Ojuelos 
(DHD k HMS 1109); near Chapala (EHT k HMS 2831, 3064-9; 
USNM 18971, 18975-6, P. L. Jouy); Ocotlan (FMNH 998a, 999, 
S. E. Meek); Florencia (USNM 46931, Nelson & Goldman); Zapot- 
lan (FMNH 1669 [3 spec.], C. H. T. Townsend); near Jamay 
(AMNH 17983, 18420-9, 18474-5,' Paul D. R. Riithling); Juan- 
acatlan (USNM 18972-4, P. L. Jouy); Ateraajac (USNM 47891, 
E. W. Nelson); Lagos (USNM 47039, Nelson & Goldman). Mich- 
oaedn: Querendaro (USNM 47162, E. W. Nelson). San Luis 
Potosi: (MCZ 4548, Dr. Edw. Palmer); Charcas (UMMZ 77267- 
77271, 77345 [27 spec.], C. L. Lundell); near San Luis Potosi 
(MCZ 4548 [2 spec.]. Dr. Edw. Palmer); Morales (MCZ [1 spec.], 
W. W. Brown). Zacatecas: near Tiburcio (DHD & HMS 422-4, 
430-454); near La Colorada (DHD & HMS 690-712, 826-836); 
Berriozabal (USNM 47041-2, Nelson & Goldman); Valparaiso Mts. 
(USNM 47871, Nelson & Goldman). Indefinite localities: Mexico 
(AMNH 17963, 17986-7, 18452; USNM 11005; USNM 25364, 
Duges); Guadclupc (MCZ 6807 (2 spec.]. Comision geografico ex- 
ploradora); Nochitongo Ditch (USNM 19004-5, J. T. Scovell & A. 
J. Woolman). 
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Several specimens (Nos. 410-415) in the American Museum of 
Natural History purport to be from Real de Pinos, Gulf of Cali¬ 
fornia, collected by L. Diguet. The locality is undoubtedly in¬ 
correct. 

Sceloportis bulleri Boulenger 

(Tert Figs. 8 and 9; Plate XLIX, Fig. 1) 

Bceloporua bulleri Boulenger, 1894, pp. 729-780, pi. 48, fig. 8; idem, 1897, pp. 481-482. 


Type locality. La Cumbre de los Arrastrados, Jalisco, Mexico. 
Diagnosis. A member of the torquatus group; supraoculars large, 
in a single row; femoral pores, 14 to 19; dorsal scales, 33 to 41; 



Fia. 9. Head scales of Sceloporus bulleri Boulenger. USNM 64655, San 
Sebastian, Jalisco; actual head length, snout to occiput, 19.5 mm. 


fourth toe slightly less than snout-ear measurement; tibia slightly 
shorter than snout-occiput measurement; nuchal collar three or four 
scales wide, uninterrupted, with light anterior and posterior borders 
about one scale wide, uninterrupted; nuchal collar complete about 
neck in large males; sides of belly in males dark blue, black-edged. 

Description (from USNM 64654, male). Head scales slightly 
rugose; interparietal nearly straight-sided, pentagonal; parietal 
single on each side, subtriangular, slightly less than one third size 
of interparietal; frontoparietals rectangular, narrowly in contact 
medially; frontal divided, the posterior section slightly more than 
half the size of the anterior; prefrontals narrowly in contact medi¬ 
ally; three frontonasals, the median almost twice as large as either 
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lateral; internasals irregular; nasal small, round, naris pierced in 
middle; supraoculars five-five, separated from the superciliaries by 
a single row of small scales, and from median head scales by another 
row of small scales; canthals two-two, normal; subnasal present, 
large; three small loreals on one side, one on other; preocular di¬ 
vided; two postoculars, strongly keeled; two rows of lorilabials, re¬ 
duced on one side to one row below posterior part, of subocular; ap¬ 
proximately four supralabials and five infralabials to a point below 
middle of eye. 

Mental more or less rounded in outline, its posterior extremity 
pointed, with a labial border slightly more than half that of rostral; 
inner row of labiomentals separated from mental by a narrow con¬ 
tact of first postmental and first infralabial; inner row of labio¬ 
mentals terminating anteriorly below anterior half of third infra¬ 
labial; three pairs of well differentiated postmentals, the scales of 
the anterior pair in contact medially; median and anterior gular 
scales slightly smaller than lateral gular scales; median and pos¬ 
terior gular scales with one, two or three notches on free border. 

Three well-differentiated auricular lobules, smooth, the lower scale 
pointed, the largest subeciual in size to temporal scales; temporal 
s(‘ales weakly keeled, weakly mucronate, about one third larger than 
scales between car and lateral nuchal fold; a weak dermal fold pass¬ 
ing from upper edge of lateral nuchal fold to lower edge of ear, sur¬ 
mounted by strongly keeled, very strongly mucronate scales; skin 
in nuchal fold without scales or granules. 

Dorsal scales, except those immediately behind head, keeled and 
with a moderately long apical rnucrone and as many as four lateral 
mucrones on each side of the apical’inucronc; lateral body scales 
more strongly keeled and mucronate than median dorsals, the larg¬ 
est subequal in size to dorsals; dorsal scales between hind legs 
slightly smaller than median dorsals; ventral abdominal scales 
about one third size of median dorsals, smooth, rounded or with a 
single apical notch; scales in gular fold region with as many as six 
apical notches; preanal scales about one third size of median ventral 
abdominals. 

Dorsal scales of foreleg keeled and mucronate, with several lat¬ 
eral mucrones; dorsal scales of upper foreleg two thirds size of dor¬ 
sal scales on body, about a third larger than dorsals of lower fore¬ 
leg; scales on posterior surface of lower foreleg nearly as large as 
dorsal scales of upper foreleg; ventral scales of lower foreleg sub¬ 
equal in size to dorsals of same member, smooth, notched, about 
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twice as large as ventral scales of upper foreleg; scales in axilla 
squamous; lamellar formula for fingers 9-7-18-17-13 (8-14-17-17- 
13). 

Dorsal scales of hind leg keeled and mucronate, those of thigh 
about two thirds size of median dorsals on body, those of shank a 
third larger than the former; ventral scales of tibia subequal in size 
to dorsals; scales about libiomctatarsal joint, except ventral scales, 
about one fourth size of dorsals on tibia; scales on anterior surface 
of femur smooth, rounded, subecjual in size to dorsal scales of same 
member; ventral scales t)n femur about half as large as dorsal scales 
of same member, subecjual in size to preanal scales; scales on pos¬ 
terior surface of femur siibequal in size to preanal scales, strongly 
keeled and mucronate, strongly differentiated from dorsal scales of 
femur, abruptly decreasing in size |)osterior to femoral ])ore series; 
no post femoral dermal j)ocket; lamellar formula for fingers 8-13- 
19-20-15 (8-13-17-21-15). 

Dorsal caudal scales but slightly larger than dorsals on body; 
subcaudals smooth only near base of tail; enlarged postanals pres¬ 
ent, separated from each other by two small scales. 

Color. General ground color, olive, darker on sides of body; no 
definite markings on back or limbs; nuchal collar three to four 
s(;alcs broad, continuous about neck in males; light borders about 
one scale wide, uninterrupted, the anterior border terminating at 
upper margin of lateral nuchal fold; posterior light border passing 
onto extreme proximal end of upper foreleg; no other markings on 
neck nor on sides of head; throat slate, with central area light blue 
in color in both males and females, but more distinct in the former; 
sides of belly blue in males, bordered medially by black, which in 
large males covers the chest; a small area in groin black; females 
with sides of belly tinged with blue and with a few irregular black 
areas on chest; in females a few white scales on throat; remainder 
of belly and ventral surface of tail white or cream. 

Variation. Only four specimens of this species have been avail¬ 
able for study. The variation in scalation of these specimens is as 
follows: parietals about one third size of interparietal; frontoparie- 
tals divided in none, in contact medially in two; frontal touches in¬ 
terparietal in two; frontal normally divided in all; supraoculars 
entire in all, with one complete and sometimes another incomplete 
row of scales between them and superciliaries (in FMNH 1670 the 
inner, incomplete row has two relatively large scales on one side 
and one on the other side); supraoculars four or five; prefrontals in 
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contact in two, separated by contact of median frontonasal and 
frontal in one, by an azygous scale in the other; canthals two, the 
first forced above the canthal ridge in two specimens; preocular 
divided on one side in one, on both sides in another; lorilabials re¬ 
duced to one row below subocular on one side of one specimen; outer 
row of labiomentals separated from mental in all; inner row of 
labiomentals terminating anteriorly between the anterior part of 
the third infralabial and the posterior part of the second; auricular 
lobules three to five, not greatly enlarged. FMNH 1670 is aberrant 
in having thirteen femoral pores on one side. 

Boulenger (1897), who had eight specimens, states that the fron¬ 
tal is ^^sometimes in contact with the interparietal, but more usually 
separated from it by the frontoparietals/^ The dorsal scale rows 
are in either convergent or parallel rows. Other variations are given 
in the accompanying table. 

Range. Known only from the western and southern parts of the 
state of Jalisco. (See Fig, 8 for distributional map.) 

Locality records. Volcano of Colima (FMNH 1670, C. H. T. 
Townsend); La Laguna (USNM 64664, Nelson and Goldman); San 
Sebastian (USNM 64654-5, Nelson and Goldman); Colonia Bri- 
zucla (Boulenger, 1894, 1897); La Cumbre de los Arrastrados 
(Boulenger, 1894, 1897); Hacienda de Jalisco (Boulenger, 1897). 

ScelopoTus mucrovatus miicronatm (Cope) 

(Text Firs. 10 and 11; Plate XLIX, Fig. 2) 

Sceloponis torquatus ? Qravenhorst, 1887, pp. 762-764, pi. 66, figs. 6-12; ? Suraichrast, 
1882, p, 87 (part), Cope, 1885, pp 401-408 (part); idem, 1887, p. 37 (part); ^ Gunther, 
1890, pp. xh, 66 (part); Boulenger, 1897, pp. 477-481 (part); Cope, 1900, pp. 886, 840, 
847-850, fig. 60. 

Sceloporus torquafus mucronatus Ope, 1886, p. 402; Cope, 1887, pp. 87-88; Gunther, 
1890, p. 77; Cope, 1900, p. 849. 

Sceloporus torqmtus torquatus ? Cope, 1885, pp. 402, 408; ? Oipe, 1887, p. 87. 

Sceloporus torquatus poinsettii Boulenger, 1885, p. 220 (part); idem, 1897, p. 481 (part). 

Type locality. Mirador, Vera Cruz. Cotypes USNM 25074-9, 
Sartorius collector. No. 25077 designated as Icctotype. 

Diagnosis. Dorsals, 27 to 30 from occiput to base of tail, weakly 
keeled, weakly mucronatc, but with several lateral mucrones; upper 
lateral scales somewhat larger than median dorsals, more strongly 
keeled and mucronate; dorsal scales of body somewhat smaller than 
largest dorsal caudals; median ventrals about one third or one 
fourth as large as dorsals; scales around body, 34 to 38; head scales 
smooth; frontoparietals always in contact medially, or separated by 
an azygous scale; supraoculars always in two series; canthals ir¬ 
regular, usually two, the first sometimes forced above the canthal 
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ridge, the second canthal and subnasal contacting; femoral pores, 
11-17 on each side, averaging about 13; tibia about as long as 
shielded part of head; length of fourth toe about equal to distance 
from snout to posterior margin of ear; a black nuchal collar, about 
four scales wide, continuous about throat in adult males; collar 
bordered on each side by a light band one scale wide; the posterior 
border sometimes continued over upper foreleg near insertion; a 
broad median dark band usually visible, composed of about five 
large, dim blotches, which arc sometimes s(‘paratcd from each other 
by narrow, somewhat lighter areas; two parallel dark lines, one on 
either side of the median ventral line, extend from near the chin to 
the gular fold region; tail dimly banded; dorsal ground color olive 
to wood brown. In adult males, sides of the abdomen and area 
anterior to gular fold region caerulean or cobalt blue; gular fold 
region black; area anterior to this becoming darker with age, losing 
all trace of markings; breast, median abdominal area and region 
about groin black. 

Description (from EHT & HMS 2092). Interparietal moderately 
large, about three times as large as either parietal; a parietal on 
each side, not much longer than broad; frontoparietals rectangular, 
separated medially by a single azygous scale; posterior section of 
frontal rectangular, about two thirds the size of the anterior section; 
prefrontals in contact medially; two rows of enlarged supraoculars, 
the scales of each approximately of equal size and not much larger 
than scales in the series separating the supraoculars from median 
head scales; two irregular or incomplete rows of scales separating 
supraoculars from superciliaries; median and lateral frontonasals 
subequal in size; internasals quite irregular; nasals and internasals 
separated from rostral by a single row of scales; naris pierced about 
in the middle of nasal, its anterior rim slightly the wider; two 
canthals on one side, one on other (first canthal fused with sub¬ 
nasal); subnasal and loreal large, latter slightly the larger; pre¬ 
ocular divided, the upper half about one and one half times larger 
than lower, keeled; lorilabials in two complete rows below loreal, 
preocular and subocular, not imbricating; three and three fourths 
or four and one half supralabials to a point below middle of eye, 
and about five lower labials to the same point; outer labiomental 
series separated from mental by almost one half the length of the 
first infralabial; inner labiomental series terminating below middle 
of second infralabial on one side, below suture between second and 
third infralabial on other side; about six pairs of w^ell-differentiated 
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postmentals, the scales of the anterior pair in contact medially. 
Scales of head, except in gular region, pitted, less so in the occipital, 
temporal, supra- and interorbital regions. 

Five smooth auricular lobules, the second and third largest; scales 
in temporal region between eye and ear keeled, mucronate, about 
equal in size to scales between ear and lateral nuchal fold, which are 
more strongly mucronate; dorsal scales weakly keeled, moderately 
mucronate, with two to four lateral mucroncs, more numerous in 
lumbar region; lateral scales similar to dorsals, some distinctly 
larger than median dorsals; ventrals about one third or one fourth 



Fig. 10. Head scales of Sceloporus mucronutus mucronatus (Cope). 
EHT ife HMS 255G, near Totalco, Vera Cruz, actual head length, snout 
to occi))ut, 15 mm. 


as large as dorsals, rounded in pubic region, with an apical notch 
in the middle of abdomen and in anterior gular region, with several 
notches on sides of abdomen and in posterior gular region; preanals 
about two thirds as large as median abdominals, somewhat smaller 
than scales on posterior surface of femur; dorsal caudals, slightly 
beyond base of tail, nearly twice as large as median dorsals of body; 
subcaudals smooth; postanals enlarged. 

Dorsal scales of humerus somewhat larger than those on lower 
foreleg, slightly smaller than median dorsals of body; ventral scales 
larger on lower forearm than on upper, smooth, notched; lamellar 
formula for fingers 9-14-17-16-13 (9-13-17-?-12). 

Dorsal scales of tibia one and one half times as large as dorsals 
of femur, and distinctly larger than median dorsals on body; ventral 
scales of tibia larger than those on femur; lamellar formula for toes 
8-12-18-18-13 (8-13-17-18-14). 
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Color, Head and neck slate; black collar four scales broad, with 
a light border one and one half to two scales wide on each side; 
anterior border terminating on each side between upper edges of ear 
and lateral nuchal fold; black collar continuous about neck; pos¬ 
terior light border crossing over proximal end of humerus; a series 
of four large, confluent, slate-colored spots of indefinite outline on 
middle of back, forming a broad band from light border of collar 
to base of tail; sides of body light olive, without darker marks; 
tail with narrow light bands at about every fourth whorl; limbs 
apparently w'ith narrow, indistinct light bands; throat navy blue, 
almost black; posterior gular area, chest and a broad area down 
middle of abdomen black, with irregular, splotched areas of white 
appearing on posterior part of chest and in the median ventral line 
on abdomen; sides of abdomen caerulean or cobalt blue, lighter to¬ 
ward sides of body; median black border of lateral blue areas con¬ 
tinuous to and covering a considerable area of the groin, and ex¬ 
tending onto proximal anterior surface of femur; a few irregular 
black spots in preanal area; ventral surface of tail immaculate. 

Variation, The scales of the head are essentially the same as in 
other species of the torquatus group. The supraoculars arc very 
regular, in two rows, the outer row composed of scales but slightly 
smaller than those of‘the inner row. The scales between the en¬ 
larged supraoculars and the median head scales arc very large— 
about half as large as the scales of the adjacent row of enlarged 
supraoculars. The first large scale of the inner supraocular series 
may fuse with a scale in the series adjacent medially, thus contact¬ 
ing the median head scales (occurs on both sides in seven speci¬ 
mens, one side in six). There are always at least parts of two rows 
of small scales between the outer series of enlarged supraoculars and 
the supcrciliaries. In some cases there are parts of three rows. The 
preocular is usually not divided (single on both sides in four speci¬ 
mens, one side in three). Usually the two series of scales above 
the Bupralabials are not reduced to one below the subocular (re¬ 
duced on both sides in seven specimens, on one side in two). The 
medial of the two series of scales intercalated between the series of 
postmentals and the infralabials usually begins at a point about 
even with the suture between the second and third infralabial, 
although in one specimen it begins even with the suture between the 
third and fourth. The lateral series of these two intercalated rows 
begins very near the mental, but does not quite touch it, separated 
by less than half the length of the first infralabial. The first caathal 
is forced above the canthal ridge, resulting in a contact between the 
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second canthal and subnasal, on both sides in two specimens, on one 
side in two. The prefrontals are separated by an azygous scale in 
three specimens; the median frontonasal is invariably separated 
from the frontal. 

Remarks, This species is related to torquatuSy agreeing with the 
latter in the character of the carination and mucronation of the 
body scales, in the number of dorsals from occiput to base of tail, 
and in a number of color characteristics. It differs widely, however, 
in tlic following: Supraoculars in two rows; frontoparietals contact¬ 
ing on the median line; median frontonasal invariably separated 
from frontal; femoral pores fewer and the two series more widely 
separated medially; prefrontals rarely not in contact on the median 
line; two parallel blue lines always present on the throat; and an 
indistinct broad, dark band down the middle of the back. That 
mucronatus cannot be a subspecies of torqiuitus is further indicated 
by the fact that they exist side by side in the same locality, retain¬ 
ing their identity without question. Specimens of both species are 
in tlie collections from Toxtlacuaya, Vera Cruz. 

The closest relationship of m. nmcronatiis is with m. omiltemanus 
(Gunther), from which it differs in possessing usually a smaller 
number of dorsal scales from occiput to base of tail, dorsal caudals 
larger than dorsals on body, fourth toe usually shorter than distance 
from snout to posterior margin of ear, supraoculars in two even 
rows, and a different coloration. 

Specimens of this species were found four miles east of Encero, 
Vera Cruz, associated with Sceloponi^ serrifer. 

Cope’s description of mucronatxis was based on six specimens 
(USNM 25074-9) from Mirador, Vera Cruz, collected by Doctor 
Sartorius. Unfortunately, the cotypes have characters intermediate 
between omiltemanus and typical mxicronatus. Typical specimens 
of the latter are available from the region about Jalapa, and typi¬ 
cal specimens of omiltcmanxis are available from the region about 
Orizaba. Mirador is exactly between these two localities, and 
Cope’s cotypes arc very nearly exactly intermediate between typi¬ 
cal specimens of the two subspecies. It is my conclusion that the 
characters of the series of cotypes as a whole approach more closely 
to those of the northern subspecies than to those of the southern. 
The color characters typical of the northern subspecies are not pres¬ 
ent, but neither are the color characteristics of omiltemanus present. 
The scale characters and proportions of the cotype correspond, on 
the other hand, more closely to the northern than to the southern 
form. Although a certain color pattern is one of the most distinc- 
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tive features, I prefer to consider these cotypes as belonging to the 
northern subspecies, since scale characters approach and since there 
is a possibility that the types once had color and markings not now 
visible which would also approach those of what I shall call typical 
rnucronatm. 

As first reviser, I further designate UHNM 25077, a male having 
scale characters most closely approaching the typical, as the lecto- 
type of mucronatus. 

Habits and habitat. Specimens were collected in western Vera 
Cruz on rock cliffs at a rather high elevation above Jalapa. 



Fig. 11. Distribution of Sccloj>orus mucronaUts mucronatus (Cope) and 
S. m. omiltemanus (Gunther). 


UMMZ 65270 contains five well-developed young, removed from 
the oviducts. No date is on the specimens. 

Range. Parts of the states of Hidalgo, Vera Cruz, Puebla and 
Mexico. 

Locality records. Vera Cruz: Jalapa (Cope, 1885, et al.) ; Mira- 
dor (Cope, 1885) (type locality); LasVigas (USNM 47589-90, E. 
W. Nelson); Toxtlacuaya, about eighteen miles west of Jalapa (EHT 
& HMS 1795-7, 1859, 1861-2, 2092-8, 2130-1); Cruz Blanca (EHT 
& HMS 2132); four miles east of Encero (EHT & HMS 2519); 
near Totalco (EHT & HMS 2556, 2558, 2564, 2566-2568). Puebla: 
Fifteen miles east of San Marcos (EHT & HMS 1854-1858). 
Mexico: San Juan Teotihuacan (MCZ 1890, Dr. G. 0. Rogers); 
? Bay south of Mexico City (USNM 2983, 1. Potts). Hidalgo: 
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(MCZ 31737); Tulancingo (USNM 47591, 47032-3, E. W. Nelson); 
El Chino (USNM 47291, E. W. Nelson); Guerrero Mill (MCZ 
10700-5, 17114-5, W. M. Mann; UMMZ 65270 [2 spec.]); Velasco 
(MCZ 13651-4; UMMZ 71439 [3 spec.], 71453). No data: UMMZ 
56487 (2 spec.). 

Sceloporus mucronatus omiltemanus (Gunther) 

(Text Figs. 11 and 12; Plate L) 

Sceloporui torquatus ? Qravenhorst, 1887, pp. 762-764, pi. 66, figs. 9-12; Bocourt, 1874, 
pp. 171-178, pi. 18, figs. 9, 9a, 9b, 9c (part); Sumichrast, 1882, p. 87 (part ?); CJope, 1886, 
pp. 401-403 (part); Qiinther, 1890, pp. xii, 66 (part); Boulenger, 1897, pp. 477-481, fig. 
1 (part); Qadow, 1906, pp. 194, 214 (part). 

Sceloporus poinsettti Bocourt, 1874, p. 178 (part). 

Sceloporus torquatus torquatus ? CJopc, 1885, pp. 402, 408; ? idem, 1887, p. 86. 

Sceloporus torquatus poinsetin Boulenger, 1885, p. 220 (part); idem, 1897. p. 481 (part). 

Sceloporus omiltemanus QUnther, 1890, pp. xu, 66, pi. 82, fig. A; Boulenger, 1890, p. 78. 

Sc^oporus torquatus omiltetnanus Taylor, 1931, p. 181. 

Type locality. Omilteme, Guerrero. 

Diagnosis. A species of slightly more than moderate size, belong¬ 
ing to the torquatns group; head shields smooth; supraoculars in two 
irregular rows; frontal rarely contacting interparietal, usually sepa¬ 
rated by an azygous scale, occasionally by contact of the two fronto- 
parietals; laterals about one third smaller than dorsals, in oblique 
series; dorsals weakly keeled, mucronate, in parallel or slightly con¬ 
verging series, usually 30 to 38 from occiput to base of tail, rarely 
less than 30; laterals a little more strongly keeled and mucronate 
than dorsals; upper scale of auricular series extremely large, larger 
than preceding scales and much larger than other auricular scales; 
tibia about as long as shielded part of head; fourth toe as long as or 
slightly longer than distance from snout to posterior margin of ear; 
ratio of hind leg to snout-vent measurement, 61.4 to 69.7; ratio of 
fourth toe to snout-vent measurement, 22.3 to 26.4; black nuchal 
collar about four scales wide, curving slightly posteriorly, and light 
bordered; posterior light border complete, one to two scales wide, 
extending onto humerus; anterior border similar, but very short, not 
extending beyond lateral nuchal fold and occasionally interrupted; 
sides of belly cobalt blue in males, not or but narrowly and indis¬ 
tinctly bordered with black laterally; gular fold region black, con¬ 
tinuous with the black of the nuchal collar; area anterior to gular 
fold region uniform cobalt or azure blue; dorsal caudals slightly 
larger than dorsals on back. 

Description (from EHT & HMS 3080, male). Dorsal head 
shields smooth; enlarged supraoculars in two rows, the outer row 
formed of scales about two thirds as large as those of the inner row; 
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supraoculars separated from supereiliaries by one complete and an¬ 
other incomplete row of small scales and bordered medially by a 
series of small scales; snperciliaries five; one large, heavily keeled 
'subocular, followed posteriorly by two small, strongly keeled post¬ 
oculars; preocular scale strongly keeled, in contact with second 
canthal and with the rows of scales above supralabials; first canthal 
with a narrow downward extension which contacts the rows of scales 



Fig. 12. Head scales of Sceloponis mucronatus omiltcrnanus (Gunther). 
EHT & HMS 3080, two miles west of Acultzingo, Vera Cruz; actual head 
length, snout to occiput, 18 mm. 


above the supralabials, separating the loreal from the subnasal; not 
quite half of second canthal forming a portion of the superciliary 
series; two or three irregular rows of scales above supralabials, two 
complete rows between the subocular and supralabials, and one row 
continued around snout above rostral; rostral about two and one 
half times as broad as high; interparietal much larger than either 
parietal, separated from the frontal by the frontoparietals; latter as 
large as parietals, in contact on median line; frontal divided, the 
posterior section not quite half as large as the anterior; two pre- 
frontals, in contact on median line; three frontonasals, the laterals 
in contact with both canthals; internasals rather irregular, but 
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posterior pair distinct and separated from first canthal by a single 
small scale; six scales surround the nasal; four supra- and five in¬ 
fralabials to a point below the middle of the eye. 

Mental pentagonal, its labial border four fifths that of rostal; 
mental followed by a series of about five enlarged scales on each 
side, the anterior in contact with its fellow on the median ventral 
line; this series of scales separated from infralabials anteriorly by 
a single row of elongate scales (except anterior scale, which is in 
contact with the first infralabial), posteriorly by two rows, the 
second row beginning below the junction of the second and third 
infralabials and in contact with the series of postraental scales; 
scales in temporal region keeled, mucronate in area near ear; an¬ 
terior margin of ear with three smooth scales, the upper very large, 
much larger than other auricular scales and distinctly larger than 
preceding scales; lateral cervical pouch present, a fold from about 
its middle or upper margin to the lower margin of ear; this fold sur¬ 
mounted by scales somewhat larger than the adjacent ventral scales, 
but somewhat smaller than adjacent scales dorsal to the fold; scales 
sunnounting this fold strongly mucronate; dorsal scales in parallel 
series (a small, short series intercalated on the median line), weakly 
keeled, mucronate, with one or two small lateral mucrones; lateral 
scales in diagonal rows, about one third smaller than dorsals, more 
strongly keeled and mucronate than dorsals, with many lateral 
mucrones; dorsal scales about as large as or somewhat smaller than 
dorsal caudals; median ventral scales about one third as large as 
dorsals; breast scales somewhat larger than those in median ab¬ 
dominal region; preanal scales somewhat smaller than the latter; 
anterior scales in area in front of gular fold region about half as 
large as the posterior scales; scales in area near angle of jaws but 
little larger than those in median gular region. 

Dorsal scales of foreleg keeled, mucronate, those of upper foreleg 
about two thirds the size of the dorsals, those of lower foreleg a 
little more than half as large as those on upper foreleg; dorsal 
scales on hand weakly keeled or smooth, weakly mucronate; ven¬ 
tral scales on foreleg smooth, mucronate, those of lower foreleg 
about the same size as dorsals of the same member, those of upper 
foreleg becoming smaller toward axilla; one dorsal, two lateral and 
one ventral row of scales around fingers and toes, all continuous to 
tip except the two laterals which terminate behind the last scale of 
the other series; lamellar formula for fingers, 9-13-15-16-13. 


3g--6037 
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Dorsal scales of hind limb strongly keeled, mucronate, less 
strongly on foot; dorsal scales of tibia slightly smaller than dorsals 
on body, those of femur somewhat smaller than those of tibia; ven¬ 
tral scales of tibia somewhat smaller than dorsals of the same mem¬ 
ber; scales on anterior surface of femur somewhat smaller than dor¬ 
sals of same member, becoming progressively smaller toward fem¬ 
oral pore series; scales immediately in front of femoral pores about 
equal in size to preanal scales; scales immediately behind femoral 
pores very small, much smaller than those immediately in front of 
femoral pore series, becoming gradually smaller toward dorsal sur¬ 
face; lamellar formula for toes, 9-12-18-19-13; subcaudals smooth 
and rounded except toward distal end of tail; dorsal caudals rather 
strongl}^ keeled, strongly mucronate. A pair of enlarged postanal 
scales. 

Color, General ground color apparently drab; dorsum posterior 
to nuchal collar with a pattern of light lines which follow a course 
down the middle of each scale row, separated from each other by 
narrow black lines, which include the edges of the scales. The black 
nuchal collar is three or four scales broad, bordered anteriorly and 
posteriorly by a distinct whitish band one or two scales broad. The 
black extends over the anterior margin of the insertion of the fore¬ 
leg and traverses the gular fold region ventrally. The posterior 
light border is complete and extends over the proximal end of the 
upper forearm. The anterior border is also complete and passes 
laterally only to the upper edge of the lateral cervical fold. The 
area anterior to this is blackish slate. The limbs are hair brown, 
immaculate. The tail is of the same color, with lighter and darker 
distal bands. The area anterior to the gular fold region is azure 
blue; the sides of the belly are somewhat darker blue, with a faint 
purple tinge; the chest and median abdominal region are suffused 
with slate, becoming black near lateral abdominal blue areas; the 
ventral surfaces of the forelimbs, femora and the preanal region are 
suffused with slate. The ventral surface of the tail is light orange 
toward the base, fading distally and replaced by gray. 

Variation. The variation of the head scales of sixty-eight speci¬ 
mens is as follows: The supraoculars are almost invariably in two 
rows. A single young specimen from Omilteme, Guerrero (USNM 
47738), is the only exception, having but a single row of enlarged 
supraoculars. A peculiar variation frequently occurs, however, in 
the series of scales normally separating the supraoculars from the 
median head scales. In eight specimens one or more of the enlarged 
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supraoculars touch the frontal (first only in three; first on one side, 
first, second and fifth on the other, in one; first on one side, first 
and second on the other, in one; first and second, in one; first, 
second, third and fourth [parts of each], one). The frontal touches 
the interparietal in five, the frontoparietals contact medially in 
twenty-one; and a single median scale between the frontal and in¬ 
terparietal is present in forty. The anterior part of the frontal is 
longitudinally divided in six, tlie posterior part in one. The pre¬ 
ocular is separated from the row of scales above the supralabials 
on both sides in (en, on one side in four. The first canthal touches 
the lorilabials on both sides in five, on one side in three. The se(‘ond 
canthal touches the subnasal (the first canthal above the canthal 
ridge) on both sides in three, on one side in five. The posterior pair 
of intornasals contact the first canthal on both sides in seven, on 
one side in six. The median frontonasal narrowly contacts the 
frontal in two spe(‘imcns, and is separated from frontal in the re¬ 
mainder of the series. 

The length of the labial border of the mental in relation to that 
of the rostral varies from four fifths to a little over one half. The 
series of scales above the supralabials are usually two below the 
subocular, but occasionally reduced to one at some point below the 
subocular. The series of scales between the series of postmentals 
and the infralabials is much as in the type, except that the median of 
the two series begins anywhere from a point even with the junction 
of the first and second infralabial to a point even with the junction 
of the third and fourth. 

The upper ear lobule is invariably larger than the other auricular 
scales, and larger than those preceding, except in six young speci¬ 
mens. The dorsal scale rows vary from parallel series to slightly 
converging rows. 

The coloration of the adult males is much as in the specimen 
described. Most characteristic is the pattern of light and black 
longitudinal lines, which appear, so far as I am aware, in no other 
species of the torquatus group except poinsettii. The anterior light 
border of the nuchal collar is frequently broken, and the resultant 
spots may enclose but a single scale. The posterior light border is 
occasionally broken medially, and may be but one scale wide. It 
always extends distinctly onto the proximal end of the upper fore¬ 
leg. As the specimen described is one of the largest of the series, 
the ventral coloration is darker than most of the other males. 
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Usually there is but little black ventrally, and the blue of the throat 
and sides of the belly is more distinct. 

The dorsal coloration of the females is much as in the males, 
except that the longitudinal light and dark lines are less evident and 
are more frequently entirely absent. In these cases, small light and 
dark spots may be scattered over the back. In a few specimens the 
posterior light border of the nuchal collar is bordered behind by a 
very narrow black band. The ventral surface is usually whitish, 
sometimes with a general suffusion of blue. 

In the young specimens very dim, dark bands broken medially 
may traverse the back. Usually the back is irregularly spotted. In 
only a few of the very young males are the longitudinal light and 
dark lines visible. 

Habits and habitat. The specimens collected near Acultzingo, 
Vera Cruz, were found on rock cliffs on the abrupt edge of the 
plateau, about three fourths of the distance from the bottom. Sev¬ 
eral specimens collected on Cerro de San Luis in Oaxaca were at a 
considerable elevation below the evergreens. 

It is assumed that omiltemanus is ovoviviparous, as are several 
other forms of the torquatus group, including mucronatus mucro- 
natus. 

Range, From central Vera Cruz in the region of Mirador south 
and west to the edge of the plateau in Oaxaca and Guerrero. (See 
Fig. 11 for distributional map.) 

Locality records. Vera Cruz: two miles west of Acultzingo (EHT 
& HMS 3073-3080, 3082-3102, 3171-3174, 3193-3195); Maltrata 
(USNM 46823, Nelson & Goldman). Puebla: near Tehuacan (EHT 
& HMS 3338); vicinity of Puebla (AMNH 18815-20, Paul D. R. 
Riithling); Los Reyes, near Santa Catarina (AMNH 18407, Paul 
D. R. Riithling); Atzitzintla (FMNH 1516 [16 spec.], Heller & 
Barber, 8,500 ft.). Oaxaca: Cerro de San Luis, N. of Oaxaca, 
Oaxaca (EHT & HMS 3839-43); lower part of descent into valley 
of Miahuatlan (AMNH 17994-8, Paul D. R. Riithling); Tlapen- 
cingo (USNM 47832, Nelson & Goldman); Mt. Zempoaltepec 
(USNM 47578-83, 47186-8, Nelson & Goldman); Tamazulapam 
(USNM 47325-6, Nelson & Goldman). Guerrero: near Chilpan- 
cingo (USNM 47830-1, Nelson & Goldman; MCZ 33903-4, W. W. 
Brown); Omilteme (type locality of omiltemanus) (Gunther, 1890; 
Boulenger, 1897; USNM 47738, Nelson & Goldman). Indefinite 
localities: Mexico (AMNH 18400-4; USNM 31353, Boucard). 
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Sceloporus cyanogenys (Cope) 

(Text Figs. 18 and 14; Plate LI, Fig. 2) 

8celoporu» torquatua cyanogenya CTope, 1886, p. 402; idem, 1887, p. 87 (part); Qunther, 
1890, p. 77; Cope, 1900. pp. 849-860; Taylor, 1981, pp. 129-182; Burt, 1982, p. 168; 
Stejneger and Barbour, 1988, p. 64; Mulaik, 1936, p. 166. 

Sceloporua torquatua Baird, 1869, p. 6; Yarrow, 1883, p. 68 (part); Cope, 1885, p. 169 
(part); idem, 1887, p. 87 (part). 

Sceloporua torquatua mucronatua Boulenger, 1886, p. 220. 

Sceloperua torquatua poinaettii (non Baird and Girard) Burt, 1982, p. 158. 

Type locality. Monterrey, Nuevo Leon, Mexico. Cotypes USN 
31373-7 and ? ANSP 11304-5; Cope collector. 

Diagnosis. A member of the torqnatus group of the genus Scelop- 
orus; dorsal scales weakly keeled, mucronate, with several lateral 
denticulations, 32 to 40 from occiput to base of tail; lateral scales 
in oblique rows, somewhat larger than median dorsals; fourth toe 
about equal to distance from snout to posterior border of ear; ratio 
of hind leg to snout-vent measurement, 58.6 to 66.9; ratio of fourth 
toe to snout-vent measurement, 20.3 to 25.2; supraoculars irregular, 
not in two equal rows, rarely in a single row; median cephalic scales 
not extremely irregular; preoeular rarely divided; inner row of 
labiomentals rarely terminating posterior to suture between second 
and third infralabials; rows of lorilabials usually not reduced to 
one at a point below siibocular; femoral pores usually twelve or 
more on each side. General ground color greenish blue (brownish 
prior to shedding); nuchal black collar four or five scales wide, 
sometimes continued on ventral surface, bordered anteriorly and 
posteriorly by a light band one or one and a half scales wide, both 
interrupted medially by a dark scale; a light spot in center of inter¬ 
parietal and of each parietal; body without or with dim darker 
markings; throat and sides of belly in males pearl blue to flax 
flower blue or campanula blue; lateral abdominal blue areas in 
males with a dark-blue medial border not encroaching on anterior 
distal surface of femur; throat not barred or rayed. 

Description (from EHT 1284 male, collected in hills north of Los 
Olmos Bridge, three miles south of Rio Grande City, Starr county, 
Texas, August 21-23,1931). Head and body not strongly depressed; 
head scales with small pits, all smooth except those between supra¬ 
oculars and superciliaries, between supraoculars and median head 
scales, and lorilabials; interparietal large, flat, shield-shaped, its 
posterior border extending back of parietals about one third the 
length of the scale; parietal single on each side, broadly wedge- 
shaped, about one third the area of interparietal; frontoparietals 
short, rectangular, in contact medially; frontal not divided (abnor- 
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mal); preoculars broadly in contact medially, nearly as large as 
median frontonasal; frontonasals about equal in size, the laterals 
contacting both canthals; a pair of rather large scales in front of 
median frontonasal; preceding these a median pair of intemasals, 
separated from rostral by a row of small scales; nasal small, sepa¬ 
rated from rostral, naris pierced almost in the middle; five supra- 
oculars, in one complete row on one side, three divided on other 
side; one complete and another incomplete row of scales between 



Fio. 13. Head scales of Sceloporvs cyanogenys (Cope). EHT & HMS 
4929, Arroyo Los Olmos, three miles southeast of Rio Grande City, Starr 
county, Texas; actual head length, snout to occiput, 16.8 mm. 


Bupraoculars and superciliaries, the scales keeled or rugose; row of 
scales between supraoculars and median head scales keeled; two 
canthals, normal; subnasal present; two loreals, the anterior some¬ 
what larger than posterior; preocular divided; subocular followed 
posteriorly by two small, strongly keeled postoculars; lorilabials 
in two complete rows below subocular; four upper and five lower 
labials to a point below middle of eye. 

Mental with a labial border slightly more than half that of 
rostral; outer row of labiomental scales separated narrowly from 
mental by narrow contact of first postmental and first infralabial; 
inner row of labiomentals terminating anteriorly below anterior 
half of second infralabial; three or four well-differentiated post¬ 
mentals on each side, the scales of the ant^erior pair in contact medi¬ 
ally; scales in gular region approximately ^bequal in size, smooth, 
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those in the anterior part rounded, those in middle part with a single 
notch, and the scales in the posterior part and toward angle of jaws 
with two or three apical notches. 

Four or five smooth, rounded auricular lobules, smaller than the 
preceding scales; scales in temporal region keeled, mucronate, some¬ 
what smaller than those between ear and lateral nuchal fold; scales 
surmounting lateral gular fold keeled, strongly mucronate; dorsal 
scales weakly keeled, mucronate, with three to five lateral denticu- 
lations; lateral scales somewhat larger than median dorsals, more 
strongly keeled and mucronate, with as many as eight lateral mu- 
crones; ventral abdominals about half as large as median dorsals, 
all with a single apical notch (except those on anterior part of chest, 
which have two or three); ventral scales on chest somewhat smaller 
than those in middle of belly; preanal scales smooth, with one or two 
apical notches, about half as large as median scales on belly; sub- 
caudals smooth, mucronate, with several lateral mucrones; dorsal 
caudals extremely large, about one and one half times as large as 
median dorsals; dorsal scales between hind legs about two thirds as 
large as median dorsals. 

Dorsal scales of foreleg about three fourths as large as median 
dorsals on body, those on lower foreleg about one fourth smaller 
than dorsals on upper foreleg; ventral scales of foreleg smooth, mu¬ 
cronate, denticulate, those on lower foreleg subequal in size to dor¬ 
sal scales of same member, about half as large as ventral scales on 
upper foreleg; lamellar formula for fingers, 9-13-16-18-12 (9-13- 
16-17-12). 

Dorsal scales of hind leg keeled, strongly mucronate, those on 
tibia as large as median dorsals on back, those on femur somewhat 
smaller; ventral scales of hind limb smooth, notched, those on tibia 
about two thirds as large as dorsal scales of same member; ven¬ 
tral scales on femur equal in size (near series of femoral pores) to 
preanals; scales on posterior surface of femur about twice as large 
as preanals, strongly mucronate, keeled, denticulate, abruptly de¬ 
creasing in size immediately behind femoral pore series; lamellar 
formula for toes, 9-13-18- ?- ? (9- 7-17-20- ?). 

Taylor (1931) has given an excellent description of the dorsal 
coloration: 

“The color and markings of this form, while varying in certain color char¬ 
acteristics, maintained a striking uniformity as regards certain of the mark¬ 
ings of the head and neck region. The typical markings are as follows: 
Scales on the head, brownish olive with a cream-colored spot between the su¬ 
praocular regions, one on the median parietal, and one on the enlarged lateral 
scales adjoining the parietals; three spots on the small scales immediately 
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posterior to the parietal region; a broad black collar four to five scales wide 
medially, but narrowing laterally, extends across the scapular region, and ter¬ 
minates in front of the foreleg; the scales between the parietals and the pos¬ 
terior median edge of the black collar are from fifteen to seventeen in num¬ 
ber; the black collar is bordered posteriorly by a greenish-yellow to cream- 
colored band one to one and one half scales wide which terminates laterally 
at the base of the foreleg; this is, almost without exception, interrupted 
medially by a single scale which is black or dark green; the black collar is 
bordered anteriorly by an irregular band of cream, or greenish or bluish- 
yellow, which does not extend as far on the sides as the black collar. 

“The neck in front of the bands is greenish, bluish or bluish-brown with 
from five to seven cream or bluish-cream spots, each covering usually about 
two scales; the sides of the head and neck are greenish, bluish or brownish; 
a black spot on the head immediately behind the superciliary scales is bor¬ 
dered below by a lighter, usually a cream-colored spot; a cream-colored line 
passes from the loreal region below the eye back across the auricular region, 
appearing very indistinct posteriorly. 

“The general body color is usually a brilliant greenish blue (often showing 
metallic iridescence) or (prior to shedding) brownish. On the back the 
markings are variable; sometimes there are a series of light ocelli or dark 
blackish or brownish spots; more or less distinct transverse blotches or series 
of spots may be present. 

“Two individuals, apparently about to shed, show the brownish coloration 
without or only with a trace of the greenish-blue coloration. The fore and 
hind legs are similar to the general body color, the hind legs frequently show¬ 
ing some darker mottling; the coloration of the tail varies remarkably from 
dull brown to bluish-blatk with a series of 16-18 indefinite lighter bands 
usually one scale wide which vary from whitish to ultramarine in color; some¬ 
times the bands are almost obsolete.” 

The ventral coloration of the males is most brilliant and quite 
different from that of other species of the torquatm group. The 
sides of the belly and the area anterior to the gular fold region are 
pearl to flax flower or campanula blue. In young males tlie blue of 
the sides of the belly are bordered with a narrow band of pale blue, 
and the center of the throat toward the gular fold region is also 
pale blue. In the oldest males the blue borders of the lateral ab¬ 
dominal patches become marine blue, and these borders expand 
posteriorly, covering the region of the groin. The middle of the 
belly is whitish, not suffused with any darker color in even the 
largest males. This'median band is about eight scales wide. The 
nuchal collar extends across the gular fold region; the centers of the 
scales in this region may be azure blue. 

The females have no markings whatsoever on the ventral surfaces. 
The ventral surface of the tail in both sexes is immaculate and 
whitish. 



Smith: Genus Sceloporus 


603 


Variation, Details of cephalic scalation in forty-one specimens 
are as follows: The frontoparietals contact in six, are separated by 
contact of frontal and interparietal in seven, by an azygous scale in 
twenty-seven, and by a median pair of scales in one. The supra- 
oculars are extremely irregular in form; in one specimen the supra- 
oculars are entire on both sides; in another they are entire on one 
side; in two specimens there are two complete rows; in the remainder 
they are variously divided or fused. The anterior frontal is longi¬ 
tudinally divided in four specimens; in two the frontal is quite 
irregular; in another the anterior frontal is fused with one pre¬ 
frontal. The prefrontals contact medially in all but two, in whi(‘h 
they are separated by contact of the median frontonasal and the 
frontal. The canthals are two in all, the first not forced above the 
canthal ridge by contact of the second canthal and subnasal with 
one exception; the first canthal touches the rows of scales above the 
supralabials on both sides in four specimens, on one side in ten. 
The two rows of scales between the subocular and the supralabials 
are reduced to one at some point on both sides in seven, on one side 
in five specimens. The first pair of postmentals are separated in 
one specimen. The inner of the two rows of scales intercalated on 
each side between the series of postmentals, and the infralabials 
terminate even with the suture between the first and second infra¬ 
labial in five cases (two cases per specimen), at the anterior half of 
the second in ten cases, at the middle of the second in ten, at the 
posterior half of the second infralabial in sixteen, at the suture be¬ 
tween the second and third in thirty-three, and at the anterior half 
of the third in eight. 

The auricular scales are small, the upper not greatly enlarged, 
occasionally slightly larger than the preceding scales. 

The median dorsal scales are weakly keeled, weakly mucronate, 
usually in slightly or rather strongly converging rows, but occasion¬ 
ally in parallel rows. The laterals are slightly more strongly keeled 
and mucronate, and are larger than the dorsals at a point halfway 
between and slightly above a line from the axilla to the groin. The 
laterals elsewhere, toward the ventral surfaces and toward the axilla 
and groin, are smaller than or no larger than the dorsals. The 
latter are definitely smaller than the dorsal caudals near the base 
of the tail. The femoral pores vary from eleven to seventeen. 

Habits and habitat, Taylor (1931) gives the following notes on 
habits: 
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“While collecting in Southern Texas in 1930 I kept an eager outlook for 
this subspecies, which resulted in its discovery. I encountered it hrst near Rio 
Grande City in the hills, one half mile to the north of the Los Olmos bridge. 
The specimens were extremely numerous, as many as ten or fifteen might be 
seen at one time running over the face of the outcropping rock which caps 
the hills. The largest males seemed most wary and would disappear in deep 
holes in or under the rocks (rather than in cracks and crevices); the larger 
females and the younger specimens were less wary and instead of disappear¬ 
ing to safety would frequently hide from sight behind a jutting rock and 
then expose their heads to view a moment later and allow me to approach 
close enough to kill them with a .22-caliber rifle using small-^ot shells. It was 
usually necessary to wait a considerable time before the males would re¬ 
appear, only to disappear again for a longer period if they chanced to see or 
hear me. A series of seventeen specimens were taken at this locality. 

“At Arroyo El Tigre, west of Rio Grande City, the species was encountered 
on the dry earth banks where no rocks were to be found. They took shelter 
in cracks in the earth, where they were routed by causing portions of the bank 
to cave in. Five adult specimens were taken here. 

“Eighteen miles south of Laredo I took a single specimen at Arroyo Salado. 
At Eagle Pass, in the cliff on the immediate edge of the town, another speci¬ 
men was found. This habitat was rocky, much the same type as at Rio 
Grande City, but this and a single young specimen which escaped were the 
only specimens observed in half a day’s collecting.” 

It is assumed that cynvogenys is ovoviviparous, as are other 
species of the torqmtm group. 

Range. Southern Texas from DeviPs river southeast to Starr 
county, Texas, south through northern Mexico to central Tamaulipas 
in the east and Santa Catarina (west of Monterrey) on the west. 



Fxa. 14. Distribution of ScelojMvua cyanogehys (Cope) and S. pain$eUii 
Baird and Girard. 
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Locality records. United States: Texas, Starr Co.: Arroyo Los 
Olmos, three miles southeast of Rio Grande City (Taylor, 1931; 
EHT & HMS 4800, 4801, 4803, 4883-5, 4925-31, 4991, 5051-53; 
EHT 1 spec.; MCZ 33549); Arroyo El Tigre, west of Rio Grande 
City (Taylor, 1931; KU 8176-8); Rio Grande City (KU 8197-8210, 
15010-21; EHT 2 siiec.); five miles east of Rio Grande City (LMK 
25239-40, S. Muliak); twenty miles northwest of Rio Grande City 
(KU 15022-3); near San Ignacio (near Rio Grande City) (EHT 4 
spec.). Zapata Co.: near Zapata (EHT & HMS 4719-21); four 
miles east, one half mile south of Zapata (UMMZ 74752 [2 spec.], 
Helen Monroe). Wehh Co.: Arroyo El Salado, eighteen miles 
south of Laredo (Taylor, 1931; KU 8180-1). Maverick Co.: Eagle 
Pass (Taylor, 1931; KU 8179; USNM 47587-8, W. Lloyd & C. P. 
Streator). Mexico: Tawmilipas: three miles south of Nuevo 
Laredo, June 7, 1932 (EHT & HMS 256-264); four miles southwest 
of Nuevo Laredo (Burt, 1932); Mier (USNM 47715-7, 47457, W. 
Lloyd); between Laredo and Camargo (USNM 2959, A. Schott); 
Rancho El Plato, thirty-eight miles, by road, southeast of Remosa 
(USNM 95182, Edgar Bowles); Tamaulipaca (UMMZ 69228 |2 
spec.], 69229 f2 spec.], 69230 [3 spec.], 69231 [2 spec.], 69232 [7 
spec.], 69241, L. R. Dice); San Jose (UMMZ 69233-5, L. R. Dice); 
Garza Valdes (FMNH 1287). Nuevo Leon: six miles south of Sa¬ 
binas Hidalgo, June 10, 1932 (EHT & HMS 447-451); Monterrey 
(type locality) (Cope, 1885, 1887, 1900; USNM 31373-7 fcotypes]; 
ANSP 11304-5 [probably cotypes; no locality given]); Caderita 
(MCZ 5940); Santa Catarina (USNM 4107, Lt. B. Couch); Pcs- 
quieria (USNM 2925, Lt. B. Couch). 

Sceloporus poinsettii Baird and Girard 

(Text Figs. 14 and 16; Flute LI, Fig. 1) 

Sceloporus pomsettn Baird and Girard, 1864, pp. 126-127; Baird, 1859, p. 6, pi. 29, figs. 
1-3; Cope, 1876, p, 48; Coues, 1875, p. 696; Yairow, 1876, p. 673; Yarrow & Henshaw, 
1878, p. 1646; Cope, 1880, p. 17; idem, 1888, p. 12; Qarman, 1884, p. 17 (part); idem, 
1887, p. 14 (part); Dug6s, 1887, p. 114; GQnther, 1890, pp. xii, 66; Herrick, Terry and 
Hernck, 1899, pp. 123-126, pi. xv; Bailey, 1918, p. 84. 

Sceloporus torqmtus 7 Yarrow, 1888, p. 58; Garman, 1887, p. 14; Cope, 1888, p. 897. 

Sceleporus pomsettn Muller, 1866, p. 602. 

Tropidolepts poinsettii Dug^s, 1870, p. 248 (very doubtful). 

Agama torquaia ? Garman, 1884, p. 17 (part). 

Sceloporus poinsetti Yarrow, 1888, p. 68 (part). 

Sceloporus torquatus poinsettii Boulenger, 1886, p. 220 (part); Cope, 1886, p. 402; idem, 
1886, p. 283; idem, 1887, p. 37; Boulenger, 1897, p. 481 (part); Cope, 1900, pp. 840, 849, 
860-862, text fig. 61 (part); Brown, 1908, p. 646; Stone and Rehn, 1908, p. 81; Bailey, 
1906, p. 42; Ditmars, 1907, pp. 180, 140-141, pi. 46; Strecker, 1909, p. 18; Streoker, 1916, 
p. 20; Stejneger and Barbour, 1917, p. 66; Van Denbur^^, 1922, pp. 826-829; Stejneger and 
Barbour, 1928, p. 59; Van Denburgh, 1924, pp. 206-307; Strecker, 1927, p. 14; idem, 1928, 
p. 12; Taylor, 1981, pp. 130-181; Mosauer, 1982, pp. 7-8; Stejneger and Barbour, 1988, p 
66; Streoker, 1983, p. 78: idem, 1986, p. 82. 
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Type locality. “Rio San Pedro of the Rio Grande del Norte, and 
the province of Sonora.” Cotypes USNM 2948 (2 spec.) and 2952 
(2 spec.); J. H. Clark, collector. 

Diagnosis. A member of the torquatus group of tlie genus Sce- 
loporus, possessing a broad, black nuchal collar two and one half to 
three scales broad, uninterrupted medially, with broad, light-colored 
borders about two scales wide; tail very strongly banded, the dark 
bands wider than the light bands and extending completely around 
tail near tip; general color, straw to reddish yellow; back frequently 
with broad bands; dorsals, 31 to 41 (average 35.7) from occiput to 
base of tail, nearly smooth, not or but weakly mucronate; supra- 
oculars in two complete rovrs; median cephalic scales usually very 
irregular; the anterior frontal usually divided; preocular rarely di¬ 
vided; inner row of labiomentals rarely terminating anterior to 
suture between second and third infralabials; lorilabials usually re¬ 
duced to one row at some point below subocular; femoral pores 
usually not over 12; maximum snout-to-vent measurement, about 
120 mm. 

Description (from DHD <fe HMS No. 105, male). Head some¬ 
what compressed; dorsal and lateral cephalic scales rather strongly 
pitted; parietal single on each side; interparietal pentagonal, about 
three times as large as either parietal; frontoparietals divided; an 
azygous scale separating frontoparietals medially; posterior section 
of frontal about one half the size of anterior section of frontal; a 
small scale between frontal and frontoparietals on one side; anterior 
section of frontal longitudinally divided; prefrontals separated medi¬ 
ally by an azygous scale, which is wedged deeply between either 
half of anterior section of frontal; median frontonasal wedged deeply 
between prefrontals, separated on one side by a small scale from 
lateral frontonasal; scales in intemasal region quite irregular; nasal 
(and intemasals) separated from rostral by a row of small scales; 
anterior rim of nasal much broader than posterior rim; supraoculars 
about six, in two rows, the scales subequal in size; supraoculars sepa¬ 
rated from median cephalic scales by one complete row of scales, 
and separated from superciliaries by one complete and another in¬ 
complete row of scales; two canthals, the anterior not forced above 
canthal ridge; one subnasal, small; loreal single, somewhat larger 
than subnasal; preocular not divided; subnasal short, followed by 
two small, strongly keeled postoculars; lorilabials in two rows, re¬ 
duced to one at a point near posterior end of subocular; supralabials 
about four, infralabials six, to a point below middle of eye. 
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Mental more triangular than pentagonal in shape, with a labial 
border almost equal to that of rostral, postmentals poorly differ¬ 
entiated, about five pairs discernible, the scales of the anterior pair 
in contact; outer row of labiomentals narrowly separated from 
mental by a narrow contact of first postmental and first infralabial; 
inner row of labiomentals terminating below middle of third in¬ 
fralabial ; scales in gular region about half as large as median ven¬ 
tral abdominals, about equal in size to preanals; gular scales en- 



Fiq. 15, Head scales of S, poinsettii Baird and Girard. DHD & HMS 1142, 
30 miles west of Monterrey, Nuevo Le6n; actual head length, snout to occiput, 
17 mm. 


tire anteriorly, with a single median notch posteriorly, and with two 
notches laterally at posterior part of throat. 

Three or four well-differentiated auricular lobules, smooth, acu¬ 
minate, smaller than preceding scales; scales in temporal region 
weakly keeled, weakly mucronate, with a few lateral mucrones; 
lateral nuchal fold^ not extremely deep, surmounted by very long, 
strongly acuminate, keeled scales; dorsal scales of neck and body 
smooth or very weakly keeled, not acuminate, but with several 
mucrones at free end; lateral scales weakly keeled, mucronate, with 
numerous lateral denticulations, arranged in oblique rows; median 
lateral scales distinctly larger than median dorsals; scales between 
bases of hind legs one half to one third as large as median dorsals 
on back; dorsal caudal scales weakly keeled, strongly mucronate, 
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those near base of tail distinctly larger than median dorsals on back; 
median ventral scales one fifth or one sixth as large as largest later¬ 
als, with a weak median notch; scales at extreme anterior portion 
of breast larger than scales posterior; subcaudals smooth; postanals 
distinctly enlarged, separated by two small scales. 

Dorsal scales of foreleg subcqual in size, those of humerus some¬ 
what the larger, all slightly smaller than median dorsals of back, 
weakly keeled, rather strongly mucronatc, with several lateral 
denticulations; ventral scales of lower foreleg subecjual in size to 
dorsal scales of same member, about three or four times as large as 
ventral scales of humerus; ventral scales of foreleg smooth, acumin¬ 
ate; lamellar formula for fingers, 9-13-15-17-11 (8-12-15-16-12). 

Dorsal scales of tibia somewhat larger than those on femur, sub¬ 
equal in size to dorsal scales on body; dorsal scales of hind leg 
weakly keeled, strongly mucronatc, with several lateral mucrones; 
ventral scales of hind leg smooth, rounded or notched, those on tibia 
slightly smaller than dorsals of same member, those on femur much 
smaller, the smallest about equal in size to preanal scales; scales 
on posterior surface of femur four times as large as preanals, keeled, 
strongly mucronatc, abruptly becoming ([uite small immediately 
posterior to femoral pore series; no postfemoral dennal pocket; 
lamellar formula for toes, 9-11-16-18-13 (8-11-15-17-13). 

Color. General ground color, above, straw yellow; head reddish- 
brown above; black nuchal collar about three scales wide, bounded 
on either side by a light band two scales wide, each very narrowly 
interrupted medially; anterior light border terminating on each side 
between ear and foreleg; posterior border terminating at axilla, not 
crossing onto shoulder; a light band about two scales wide across 
neck halfway between nuchal collar and occiput, terminating at 
upper edge of ear; a broad light line down each dorsal scale row, 
one separated from the other by a narrow black line involving the 
lateral edges of each scale row; these lines terminating at base of 
tail; about five faint dark bands across back, separated from each 
other by slightly narrower lighter bands; these bands very distinct 
on tail, the darker bands (reddish-brown in color) about two and 
one half scales wide, the lighter bands (straw yellow in color) about 
one and one half scales wide; dark bands completely encircling tail 
near tip; limbs straw yellow, with no evidence of markings. 

Chest cream, with dark gray flecks; black nuchal collar complete 
across ventral surface of neck, but very narrow; throat uniform 
caerulean blue, not barred; sides of belly pale to caerulean blue, 
bordered medially by a black band which posteriorly involves a 
39-^7 
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considerable area in groin and passes onto proximal portion of femur, 
and anteriorly becomes narrower and disappears about one fourth 
of the distance from the axilla to the groin; prcanal region pale blue, 
with flecks of black; ventral surfaces of limbs pale yellow. 

Variation. Detailed data on the character of the head scales of 
fifty-two specimens from all parts of the range of the form show the 
following variation: Frontal never contacting interparietal; fron- 
toparietals contacting medially in fourteen; an azygous scale separat¬ 
ing frontoparietals medially in thirty-five (frontoparietal and fron¬ 
tal scales indistinguishably broken up in the other three specimens); 
frontoparietals divided into two on both sides in twenty specimens, 
and on one side in thirteen; the anterior frontal is divided longitudi¬ 
nally in thirty-eight specimens; the posterior frontal is divided 
longitudinally in five specimens, broken into three sections in seven 
specimens, into four sections in four, and into five sections in one; 
the parietal and frontoparietal of one side are fused in one specimen; 
the supraoculars are usually in two rows, the outer composed of 
scales smaller than the inner; in seven specimens the outer row is 
represented by two or three scales segmented from the inner row, 
and do not form a complete outer row as in the others; one enlarged 
supraocular narrowly contacts the median head shields on one side in 
three specimens, on both sides in one; the row of scales separating 
the supraoculars from the median head shields is supplemented by 
the addition of one, two or three small scales, forming an incomplete 
inner row, in eight specimens; the prefrontals contact medially in 
thirty-seven specimens, are separated by contact of the median fron¬ 
tonasal with the frontal in two specimens, and are separated by an 
azygous scale in twelve; the preocular is separated from the rows of 
scales above the supralabials on both sides in four specimens, on one 
side in four; the two canthals are present in all, the first forced above 
canthal ridge by contact of second canthal and subnasal on both sides 
in three specimens, on one side in four; the anterior canthal touches 
the rows of scales above the supralabials on both sides in five speci¬ 
mens, on one side in two; the posterior canthal touches these rows in 
one specimen; the rows of scales below the subocular and above the 
supralabials are reduced to one at some point on both sides in thirty- 
eight specimens, on one side in four; the inner of the two series of 
scales intercalated between the rows of mentals and the infralabials 
continues forward usually to about even with the anterior half of the 
third infralabial (on one side in nineteen, on both sides in twenty- 
two) ; on one side in two specimens it extends to the middle of the sec¬ 
ond infralabial; on one side in two, to the^posterior part of the secr 
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ond; on one side in six, to the suture between the second and third; 
on both sides in one and on one side in five, to the middle of the third; 
on one side in three, to the posterior part of the third; on one side 
in six and both sides in one, to the suture between the third and 
fourth; on one side in eight and both sides in one, to the anterior 
part of the fourth; on one side in one, to the middle of the fourth; 
on one side in one, to the middle of the fifth. 

The dorsal scale rows are sometimes parallel, sometimes converg¬ 
ing (two or three rows lost in eleven specimens, one in ten). In two 
the rows are actually diverging, a row being intercalated at about 
the middle of the back and continuing to the base of the tail. In 
several (four noted) the rows diverge anteriorly and converge pos¬ 
teriorly, a short median row being intercalated. 

The median lateral scales and the caudals near the base of the 
tail are distinctly larger than the median dorsals in all. 

Preceding the anus males frequently have several modified scales 
appearing somewhat porelike. 

The scales on the anterior margin of the ear are usually smaller 
than those preceding them; only rarely is the upper scale slightly 
larger. 

The coloration is quite uniform and very characteristic. In no 
other species of the torquatus group are the dark and light bands 
about the tail so distinct. Toward the tip of the tail the bands are 
visible upon the ventral caudal surface (not in cyanogenys ). Other 
characteristics of the dorsal coloration are, likewise, distinctive. The 
nuchal collar is always complete, and about three scales wide. It 
is bordered anteriorly and posteriorly by a light band about two 
scales wide, the anterior of which extends laterally to the lateral 
nuchal fold, and the posterior to the upper margin of the insertion 
of the foreleg, but not passing onto the leg. Either or both light 
borders rarely may be broken medially, but are never broken into 
spots or appear as narrow bands. The black collar may extend 
across the gular fold region, uniting ventrally. Anterior to the 
nuchal collar is a light band about two scales wide across the pos¬ 
terior part of the head, passing laterally to the upper edge of the 
ear. This band may be broken into spots, but usually is distinct 
and complete. A light band, usually visible, passes from the upper 
labial region to the anterior margin of the ear. 

Frequently, more often in males, there are light bands which pass 
down the back along the middle of each longitudinal scale row, sepa¬ 
rated from each other by narrow black bands. This type of color- 
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ation occurs also in mucronaUts omiltemanm. The females fre¬ 
quently lack this and may also have irregular and indistinct dark 
spots on the back. 

In males, the sides of the belly and the gular region are caerulean 
blue, becoming darker with increased age. The sides of the belly 
may be(‘ome somewhat tinged with purple, and the gular region 
marine blue, which increases in intensity posteriorly toward the 
gular fold n‘gion. The blue of the sides of the belly is bordered 
medially by a rather narrow black band, which expands posteriorly 
and covers the entire area of the groin. The median abdominal 
area is whitish, suffused with black in older males. 

The gular region in ftanales is irregularly marked with black. 

Habits and habitat. This species seems to be confined entirely 
to a rocky habitat. In Texas and New Mexico they are found on 
limestone bluffs in considerable numbers, and are difficult to cap¬ 
ture. Not only docs their color, except for the brilliantly banded 
tail, blend well with the color of the rocks, but they are ex(*cedingly 
wary, diving into cracks or under rocks at the first sign of danger. 
Once hidden in cracks, it is only with the greatest difficulty that 
they can be routed. Rarely are they discovered before they have 
hidden under rocks or in cracks. 

In Durango and Chihuahua specimens were secured on red gran¬ 
ite ledges, where the lizards assumed a reddish hue quite similar 
to the color of the rocks. 

The species is ovoviviparous, as is indicated by a female in the 
Museum of Zoology of the University of Michigan (No. 49846). 
This specimen, collected May 31, 1916, contains ten well-developed 
embryos. The young are presumably born during the early part of 
June. 

Remarks. The characters which distinguish poinsettii from cya- 
nogenys are numerous, although for the most part minor. No in¬ 
tergradation between the two forms has been observed in the speci¬ 
mens examined, specimens of each form remaining quite distinct in 
the areas of closest approach of their respective ranges. The type 
locality of cyanogenys is Monterrey, Nuevo Leon, and specimens of 
typical poinsettii are available from a locality thirty miles west of 
Monterrey. In Texas, specimens of poinsettii are available from the 
mouth of the Pecos river, Valverde county (and the type locality, in 
part, is DeviPs river), and specimens of cyanogenys from Eagle 
Pass, Maverick county, not over seventy miles away. 

Aside from color differences, which are quite striking and constant 
both in live and preserved material, poinsettii is to be distinguished 
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from cyanagenys by the following points: supraoculars usually in 
two complete rows, the inner row seldom incomplete and never lack¬ 
ing; median ceplialic scales usually very irregular, the anterior 
frontal usually divided; the preocular rarely separated from the 
rows of scales above the supralabials (10 in 96 in poinsettii, 60 in 
78 in cyanoqcnyH) ] tlie medial of the two rows of scales between 
tlie poslmentals and infralabials tenninating farther posteriorly (in 
9 counts of 96 in poinsettii the row extends anterior to the suture be¬ 
tween the second and third infralabials; in cyanogenys, only 6 in 78 
hav(‘ the row c'xtending posterior to that suture); the rows of scales 
between the subocular and supralabials rarely not reduced to one 
at some point (84 out of 96 in poinsettii have the rows reduced to 
one; in cyanogenys, l(i in 7()); femoral pores usually fewer. The 
maximum size is also much greater in cyanogenys, the latter reach¬ 
ing 143 mm. snout to vent, poinsettii, 118 mm. (KU 8185). 

Range, Southern New ]\I(‘xico east to central Texas', south 
through western Nuevo L('6n and southern Coahuila to central 
Durango. (See Fig. 14 for distributional map.) 

Locality records. United States: New Mexico: Eddy Co.: 
Guadalupe Mts. (Mosauer, 1932; KU 14996), Guadelupe Mts., 
forty-four miles northwest of Carlsbad (AMNH 46389, Barnum 
Browm), Dark Canyon, Guadelupe Mts. (MCZ 31728-9); Grant Co.: 
Santa Rita del Cobre (Cope, 1900; Van Denburgh, 1922), Hachita 
(Van Denburgh, 1922), Gatton’s Park (LMK 24280-3, D. 0. Scott); 
Lincoln Co.: Forks of Ruidoso ('reck (Van Denburgh, 1922); 
Otero Co.: Alamogordo (Van Denburgh, 1922), Sacramento Mts. 
(ANSP 15163, Rehn & Viereck); Sierra Co.: Chloride, Grafton 
(Van Denburgh, 1922); Socorro Co.: Magdalena Mts. (Herrick, 
Terry and Herrick, 1899; Van Denburgh, 1922), Socorro ((.3ope, 
1883; Van Denburgh, 1922). Texas: Bexar Co.: (Strecker, 1927); 
Helotes (Taylor, 1931; Strecker, 1933; KU 8174-5); San Antonio 
(AMNH 44411, R. B. Parks). Brewster Co.: (Strecker, 1909); 
Chisos Mts., 6,000 ft. (Bailey, 1905); fifty miles south of Marathon 
(Bailey, 1905); Glass Mts., five miles south of Marathon (KU 15009, 
15001-4); three miles southwest of Alpine (Taylor, 1931; KU 
14993-4, 15131, 15133, 15137-40); six miles west of Alpine (Taylor, 
1931); Alpine (KU 8182-94); fourteen miles north of Terlingua 
(Taylor, 1931, KU 8166-8168; EHT 2 spec.). Culberson Co.: Gua¬ 
dalupe Mts. (Bailey, 1905; Mosauer, 1932). Brown Co.: San Saba 
river, south of Brownwood (H. M. Smith). Duvall Co.: (Boulenger, 
1897); San Diego (Cope, 1900; Strecker, 1915). Jejf Davis Co.: 
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six miles east of Valentine (KU 14998-15000); Davis Mts. (KU 
18422), Davis Mts., 5,700 ft. (Bailey, 1905); Phantom Lake (UM 
MZ 49846, H. T. Gaige). Kerr Co.: Japonica (Bailey, 1905). 
Pecos Co.: Pecos (Stone and Rehn, 1903; ANSP 15768-84, A. E. 
Brown); fifty miles southwest of Pecos (Brown, 1903); Fort Stock- 
ton (Bailey, 1905). Presidio Co.: Paisano (Bailey, 1905). Real 
Co.: West Frio Canyon (Strecker, 1935). Reeves Co.: near Toyah 
(Bailey, 1905); Waihnacht’s Draw, Pecos Valley (MCZ 31745). 
Terrell Co.: Between Dryden and Sanderson (KU 15005-8). Val- 
verde Co.: Rio San Pedro of the Rio Grande del Norte (now Devil’s 
river) (Baird and Girard, 1854; Yarrow, 1883; Cope, 1900; USNM 
2948 [2 spec.], J. H. Clark [cotypes]); five miles east of mouth of 
Pecos river (KU 14995); near mouth of Pecos river (KU 14997). 

Mexico: Chihuahua: (Cope, 1887,1900; USNM 14233,14243); 
Ojo Caliente (Yarrow, 1883; Cope, 1900; USNM 2958); Chihuahua 
City (Cope, 1886); ten miles south of Moctezuma, June 20, 1934 
(DHD & HMS 104-113); eighteen miles north of Escalon, June 25, 
1934 (DHD & HMS 246-256); Colonia Garcia (ANSP 1, Dr. W. E. 
Hughes); Sierra Madre (USNM 47419-21, Nelson and Goldman); 
Balleza (USNM 47417, Nelson and Goldman); Casas Grandes 
(FMNH 1655, C. H. T. Townsend); Samachique (FMNH 11841-7, 
15724 [18 spec.], R. M. Zingg); Arroyo del Alamos (USNM 42873, 
E. C. Erdis). Coahuila: Monclova (Garman, 1887; USNM 46699, 
Nelson & Goldman); Santa Caterina (Cope, 1900); fifteen miles 
east of Saltillo, July 31, 1934 (DHD & HMS 1141); Sierra Guade- 
lupe (USNM 47591-2, Nelson and Goldman); Jaral (FMNH 1547, 
Heller & Barber). Durango: (MCZ 16030, P. Townsend; USNM 
23992, Dr. E. Palmer); Ciudad (Gunther, 1890; Boulenger, 1885, 
1897); six miles northeast of Pedricena, August 27, 1932 (EHT & 
HMS 4361,4362,4364-4371); near Pedricena, August 29,1932 (EHT 
& HMS 4456-4470); near Pasaje, August 28, 1932 (EHT & HMS 
4456); Coyotes (FMNH 1510 [10 spec.], Heller & Barber); Du¬ 
rango (USNM 46844-5, Nelson & Goldman). Nuevo Ledn: thirty 
miles west of Monterrey, July 31,1934 (DHD & HMS 1142). 

The above locality records appear to be reasonably correct. There 
are many more which do not so appear. They are from Arizona 
(Coues, 1875; Yarrow, 1875, 1883; Yarrow and Henshaw, 1878; 
Cope, 1900; MCZ 6831 [Flagstaff?]); California (Boulenger, 1895; 
KU 11383); Colima (Bocourt, 1874); Guerrero (Boulenger, 1897); 
Jalisco (Dug^s, 1870); Mexico (Dugis, 1887); Michoacdn (Dugte, 
1887); Oaxaca (Bocourt, 1874); San Luis Potosi (Garman, 1887); 
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Sonora (Baird and Girard, 1854; Baird, 1859; Yarrow, 1883; Gar- 
man, 1884; Cope, 1900; Van Dcnburgh, 1922; USNM 2970, Col. 
Graham; USNM 2952 [2 spec.], J. H. Clark [cotypes]); Tamaulipas 
(Burt, 1932); and Vera Cruz (Boulenger, 1885,1897). 

Sceloporus lineolateralis Smith 

(Text Figs. 16 and 17; Plate LII) 

Sceloporus lineolateralis Smith, 1936, pp. 92-96. 

Type locality. Six miles northeast of Pedriccha, Durango, Mex¬ 
ico. Holotype EHT & HMS 4323; paratypes EHT & HMS 4321-2, 
4324-6, 4332-40, 4342-3, 4363, 4372a and b, 4471-6. 

Diagnosis, A species of moderate size belonging to the torquatus 
group; dorsal head scales smooth; lateral scales about half as large 
as median dorsals, but not strongly differentiated from them; ventral 
scales about one third as large as laterals; longitudinal rows of dor¬ 
sals converging toward median line; thirty-eight to forty-seven 
scales from occiput to base of tail; length of tibia about equal to 
length of shielded part of head; length of fourth toe about equal to 
distance between snout and posterior margin of ear; hind limb 
reaches to ear; fourteen to twenty femoral pores, not extending onto 
preanal region; enlarged supraoculars in a single row; two canthals; 
a narrow, uninterrupted black collar on neck, arising from shoulder, 
with a light, sometimes medially interrupted, posterior border; sides 
of belly in males china blue, very slightly darker medially; gular 
region very pale blue. 

Description of type. Dorsal head scales smooth; a single row of 
enlarged supraoculars, bordered medially by a single row of small 
scales, and separated from the superciliaries by one complete and 
another incomplete row of scales; seven superciliaries, the last over¬ 
lapping the preceding two (the sixth superciliary is entirely over¬ 
lapped by the fifth); one large, heavily keeled subocular, followed 
posteriorly by a series of seven scales which curves upward about 
the orbit, contacting the parietal; lower two postocular scales 
strongly keeled; the series of scales between supraoculars and fren¬ 
tals continued downward between postoculars and margin of orbit, 
terminating at the second postocular (from subocular); preocular 
scale strongly keeled, in contact with second canthal and with the 
rows of scales above supralabials; loreal larger than subnasal, smaller 
than preocular, in contact with both canthals; two rows of low, 
elongate scales above supralabials, the lower row continuing around 
snout, passing above rostral, the other terminating anteriorly below 
the subnasal; two canthals, the second with but a very small por- 
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tion entering the superciliary series; rostral low, about three times 
as broad as high; interparietal at least twice as large as parietal, 
separated from frontal by a pair of frontoparietals in contact medi¬ 
ally; a single large parietal on each side; frontal divided trans¬ 
versely, the anterior section about one half larger than posterior; two 
prcfrontals, broadly in contact on median line, larger than anterior 
section of frontal; three frontonasals, the median about as large as 
either prefrontal; the lateral frontonasals somewhat smaller, in con¬ 
tact with both lorcals; three irregular pairs of intemasals, the pos- 



Fia. 16. Head scales of Sceloporus lineolateralia Smith. EHT & HMS 4323, 
six miles northeast of Pedricefia, Durango; actual head length, snout to occiput, 

15 mm. 

terior pair the largest and in contact with the frontonasals, the an¬ 
terior pair smallest and in contact with the row of scales behind 
rostral; a single small scale separates the posterior internasals from 
anterior loreal, but does not enter series about nasal; latter broa4ly 
in contact with subnasal, narrowly in contact with row of scales 
above rostral, and surrounded above by four small scales; four 
supra- and five infralabials to a point below the middle of the eye. 

Mental pentagonal, its labial border about two thirds that of 
rostral; mental followed by a series of four or five enlarged scales 
on each side, the anterior in contact with its fellow on the median 
ventral line; this series of scales separiwfced from infralabials an¬ 
teriorly by a single row of elongate scaltes (except anterior, which 
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is narrowly in contact with anterior infralabial), posteriorly by two 
rows, beginning below the middle of the third infralabial; scales on 
dorsal and lateral surfaces of head (including temporal region) 
more or less pitted; scales in temporal region keeled, mucronate in 
area near ear; four or five rows of scales on neck behind occiput 
nearly smooth, not or but weakly mucronate; anterior margin of 
ear with four smooth, pointed scales, the upper largest and larger 
than preceding scales; lateral neck fold low, relatively shallow, a 
weak fold from its upper margin to lower margin of car; the scales 
surmounting this fold no larger than those adjacent, much smaller 
than those in the lateral gular region; median anterior gulars smaller 
than posterior median gulars; lateral gulars in region of angle of 
jaws much larger than median gulars; scale rows on neck parallel, 
abruptly differentiated from the scale rows arising near the insertion 
of the foreleg and passing obliquely upward onto back; median 
dorsals weakly keeled, mucronate, usually with not over one lateral 
mucrone, except on neck, where there may be as many as two; 
median dorsals about twice as large as laterals, gradually differ¬ 
entiated from them; laterals three or four times as large as median 
ventrals midway between fore and hind limbs; laterals more 
strongly keeled and mucronate than dorsals, with as many as three 
lateral mucrones; scales in axilla very small, smooth, rounded; scales 
following axilla gradually increasing in size and becoming more 
strongly mucronate, but smooth for about one third the distance 
from axilla to groin. 

Dorsal scales of upper and lower foreleg keeled and mucronate, the 
latter somewhat smaller than dorsals on upper foreleg; dorsal scales 
on hand and toes smooth or very weakly keeled, the former slightly 
mucronate, some of the latter bi- or tricuspid; one dorsal, two lateral 
and one ventral row of scales around fingers and toes, all con¬ 
tinuous to tip except the two laterals, which terminate behind the 
last scale of the other series; ventral scales of upper and lower fore¬ 
leg smooth, the latter about twice as large as former; scales of palm 
and sole weakly keeled and mucronate; ventral lamellae with three 
or five mucrones, about equal in size; lamellar formula for fingers, 
9-13-16-16-14 (9-13-16-15-14). 

Dorsals of tibia and femur strongly keeled, mucronate, about the 
size of median laterals; anterior ventrals of femur and ventrals on 
tibia subequal in size; ventrals on femur decreasing in size toward 
femoral pores; lamellar formula for toes 7-12-19-21-18 (8-12-18- 
?-17); breast scales much larger than median ventral abdominal 
scales; median ventrals increasing in size laterally, merging with 
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laterals; anterior preanal scales about equal in size to those anterior 
to series of femoral pores; a pair of enlarged postanals; dorsal scale 
rows converging on base of tail; scales behind femoral pores, except 
one or two rows immediately adjacent to femoral pores, keeled, with 
three mucroncs, of about the same size as those preceding the pore 
series; dorsal scale rows of tail somewhat larger than median dor¬ 
sals on body, more strongly keeled and mucronate. 

Color, Back, dorsal surface of limbs, and temporal region of head 
glaucous to pale blue; sides of body tinged with gray; a narrow black 
collar two or three scale rows wide on neck, arising almost straight 
from shoulders and not continued onto ventral surfaces; anterior 
and posterior borders of collar parallel, the latter with a light edge 
one or two scales wide; a few indistinct light spots on neck; sides of 
belly from axilla to groin china blue, lighter toward axilla, darker 
posteriorly; a small black area in groin, median edges of lateral blue 
areas very slightly darker, with no less than five lows of cream- 
colored scales separating them; gular region and breast very pale 
blue, the breast suffused with gray; ventral surfaces of limbs and 
tail cream. 

Variation. Enlarged supraoculars invariably a single series; in 
three specimens two incomplete, as well as one complete, rows of 
small scales between supraoculars and superciliarics, latter usually 
six in number; the row of postoculars from the posterior border of 
the subocular to the temporal is irregular, but always two rather 
strongly keeled scales follow the subocular; the series of scales in¬ 
tercalated between the supraoculars and frontal is continued around 
the posterior border of the orbit in all specimens; the loreal con¬ 
tacts both canthals in all but one specimen (one side only); the 
preocular invariably touches the second canthal, but in ten speci¬ 
mens the lower portion is broken off to form an extra smte separat¬ 
ing the remainder of the preocular from the rows of scales above 
supralabials; these latter rows of scales irregular, sometimes but a 
single scale separating medially the subocular from the supralabials; 
in all but one specimen one of the rows (apparently the upper one 
as a rule) is continuous around the snout above the rostral; in this 
exception the median scale above the rostral is apparently fused with 
the latter, the anterior pair of internasals thus contacting the ros¬ 
tral; twenty-one specimens have the frontoparietals separated, the 
frontal and interparietal in contact; the prefrentals and frontonasals 
are as in the type in all specimens; the internasals and scales about 
the nasals, however, are too irregular for description of variation, 
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although very frequently (perhaps normally) they are as in the 
type; character of scales on body and limbs uniform throughout. 

The coloration of the males is practically identical with that of 
the type. A light line, barely visible in the type, passes from the 
upper labials directly through the ear to the black nuchal collar, 
passing above the lateral cervical fold; this line is more distinct in 
the young males, and is bordered above by a narrow black line 
arising on the posterior margin of the orbit and passing through tlie 
extreme upper edge of the ear and thence to the black collar. This 
line is variable and is most distinct in the young. In ventral color¬ 
ation there is but little variation. The smallest male (44 mm. snout 
to V('nt) has very distinct lateral abdominal areas of blue, but the 
gular region and breast are white. In a male 54 mm. from snout 
to vent the gular regi{)n is as in the type, but with small scattered 
white flecks. The breast and median abdominal regions become 
gra3dsh with increased size. 

The females are markedly different from the males in coloration 
of the back. A light (whitish) line passes from above the insertion 
of the foreleg along tlic side of the body to the groin; above this is 
an irregular black line formed b^" the fusion of larg(^ black spots, 
which project ujiward from the black line; the latter arises from the 
upper margin of the insertion of the foreleg, separated from the black 
neck collar by the liglit posterior border of the latter; below the 
lateral light line is a narrow, indistinct and incomplete black line; 
on each side of the back is a row of large black spots, about six on 
each side; the ventral surface of the body, with the exception of 
the region anterior to the gular fold, is grayish. 

Of the other described species of the torquatus group, only j. jar- 
rovii, torquatuSy melanogaster, bulleri, serrifer and lineolateralis have 
the supraoculars large, in a single row. S. guentheri may be dis¬ 
tinguished by having a much longer fourth toe. S. serrifer, torquatus 
and melanogaster have much larger dorsal scales, with the lateral 
dorsals larger than the median dorsals. S. j, jarrovii differs not 
only in having the dorsal scale rows parallel, but in having the lat¬ 
eral scales larger, much shorter hind legs, different coloration, etc. 
S. bulleri has shorter hind legs, larger scales on the body, a broad 
neck band and much different ventral coloration. 

It is of interest that in at least five of these species (;. jarrovii, tor¬ 
quatus, melanogaster, serrifer, and lineolateralis) the normal or very 
frequently occurring condition is for the frontal to contact the inter¬ 
parietal. This condition may occur in guentheri (not stated in de- 
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scriptions), but in most of the forms with two rows of supraoculars 
it occurs rarely (frequently in dugesii). 

■ In body proportions, the narrow nuchal collar, the shape of the 
tail, and in various relationships of the head scales, Uneolateralia 
suggests formosus. The nine species of this group (formosus Wieg- 



Fig. 17. Distribution of Sceloporus lineolateTalia Smith, S, jarrovii jarrovU 
Cope, S» jarrovU minor (Cope) and S, jarrovii immucToruiius Smith. 


mann, irazuensis Gunther, lunaei Bocourt, malachiticua Cope, sal- 
vini Gunther, sckmidti Jones, smaragdinuB Bocourt, taemocnemia 
Cope and viviparva Cope) which have been described, are not, how¬ 
ever, comparable by description to the species here described, nor 
has direct comparison with many specimens of the formosus group 
from many localities in Central America and Mexico shown any 
close relationship to these species with lineolat&ralia. 

Remarks. In some respects lineolateralis resembles jarrovii, a 
species which is closely associated geographically. It is possible 
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that Boulenger's (1897) and Gunther’s (1890) specimens from 
Ciudad, Durango, are actually of Kneolateralis and not of jarrovii. 

Range. Known only from Durango. 

Locality records. Six miles northeast of Pedricena, Durango 
(EHT & HMS 4321-6, 4332-4340, 4342-3, 4363, 4372a and b; four¬ 
teen miles northeast of Pedricena, Durango (EHT & HMS 4471-6); 
Guadelupe, Mexico (MCZ 6807 [3 spec.], Comision geogrdfico ex- 
ploradora). 

ScelopoTus jarrovii jarrovii Cope 

(Text Figs. 17 and 18; Plate XLVII, Fig. 1) 

SedoporuB jarrovii Cope, 1875, p. 48; idenij 1876, pp. 669-571, pi. 28, 2-2d; Yarrow, 
1888, p. 67; Carman, 1884, p. 17; Cope, 1885, pp. 896, 403; idem, 1887, p. 38; Van Den- 
burgh, 1896, p. 842; Cope, 1900, pp. 885, 841, 845-847, fig. 49; Stejneger, 1902, p. 160; 
Stone, 1911, p. 227; Bailey, 1918, p. 84; Van Denburgh and Slevin, 1918, pp. 892, 408; 
Stejneger and Barbour, 1917, p. 64; Van Denburgh. 1922, pp. 821-826, pi. 26; Stejneger and 
Barbour, 1928, p. 56; Van Denburgh, 1924, p. 207; King, 1982, p. 177; MacC3oy, 1982, 
pp. 19-21; Stejneger and Barbour, 1988, p. 62. 

Sceloporua yarrovn Coues, 1876, p. 696-6, pi. 23, figs. 2-2c. 

Sceloporua yarrovu Boulenger, 1886, pp. 228-224; Gunther, 1890, pp. XIII, 69; Boulenger, 
1897, pp. 483-485 (part); Ditmars, 1907, pp. 129, 135. 

Sceloporua torquatua poinaettit Cope, 1900, pp. 850-352 (part). 

Type locality. Southern Arizona. Cotypes USNM 8494 (2 spec.) 
and 8495. 

Diagnosis. A Sceloporus of the torquatus group; dorsal scales, 
38 to 46 from occiput to base of tail; dorsal scales denticulate, 
weakly carinate; largest lateral scales somewhat larger than median 
dorsals; ratio of hind leg to snout-vent measurement, 54.1 to 65.8; 
ratio of fourth toe to snout-vent measurement, 18.8 to 25.4; enlarged 
supraoculars in a single series, bordered laterally by three rows of 
scales, two or three of which are incomplete; the inner of these 
three rows is composed of the largest scales; frontal usually in con¬ 
tact with interparietal, or separated by an azygous scale; prefrontals 
usually in contact; first canthal seldom forced above canthal ridge 
by contact of second canthal and subnasal; preocular usually not 
divided; usually two complete rows of scales below subocular. Black 
nuchal collar three or four scales wide, with a narrow light border 
sometimes not well defined; a suffusion of black confluent with the 
collar may occur over the neck and back; a light line two scales 
broad passes froth the nuchal collar to the temporal region; scales 
on rest of dorsal surface black, with a light spot in the center of 
each scale. 

Description (from K. U. 13145, male). Head scales smooth, 
strongly pitted in prefrontal and internasal regions; head not 
strongly (iepressed; interparietal large, fully f^ur times the size of 
either parietal; parietal single on each side, subtriangular; fron- 
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toparietals single on each side, separated medially by contact of 
frontal and interparietal; posterior section of frontal about one 
third smaller than anterior section; prefrontals in contact medially; 
median frontonasal one third larger than either lateral frontonasal; 
nostril pierced slightly posterior to middle of nasal scale; anterior 
part of nasal much narrower than part surrounding naris; nasal and 
internasals separated from rostral by a row of small scales; scales 
in internasal region quite irregular; five-six enlarged supraoculars, 
separated from median head scales by a row of small scales; 
supraoculars separated from superciliaries by three rows of small 



Fig. 18. Head scales of Scelqporus jarrovii jarrovii Cope. KU 12371, 
Montezuma Canyon, Huachuca Mts., Arizona; actual head length, snout to 
occiput, 17.5 mm. 

scales, one complete and two incomplete; two canthals, the anterior 
smaller than the posterior; second canthal contacting subnasal on 
one side; subnasal somewhat larger than lorcal; preocular not di¬ 
vided; subocular followed posteriorly by two small, strongly keeled, 
^ell-differentiated postoculars; two rows of lorilabials on sides of 
head, not reduced to one row at any point below subocular; four 
supralabials and five infralabials to a point below middle of eye. 
Mental with a labial border about two thirds that of rostral; 
mental pentagonal, followed by a series of postmentals, only the 
anterior two or three of which are well differentiated; scales of 
anteriojr pair of postmentals in contact; outer row of labiomentals 
separated from mental by narrow contact of first infralabial and 
40-6037 
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first postmental; inner row of labiomentals terminating anteriorly 
at a point below posterior part of second infralabial; gular scales 
smooth, gradually increasing in size posteriorly; anterior gular 
scales rounded, not strongly imbricate; posterior gular scales strongly 
imbricating, with a single apical notch. 

Three or four well-differentiated auricular lobules, the upper 
largest, roimded, the others pointed; scales in temporal region weakly 
keeled, weakly mucronate (more strongly mucronate near ear), 
somewhat smaller than largest scales between ear and lateral nuchal 
fold; scales in latter area keeled and very strongly mucronate; 
lateral nuchal fold relatively shallow; dorsal scales weakly keeled, 
weakly mucronate, those on neck and between shoulders without a 
well-differentiated apical mucrone; dorsal scales denticulate, their 
posterior edges with a somewhat truncate instead of rounded con¬ 
tour; lateral scales of body more strongly keeled, more strongly 
mucronate, more denticulate and not truncate; ventral scales slightly 
more than half the size of median dorsal scales, those on breast equal 
to or slightly smaller than those in middle of abdomen; preanal 
scales slightly more than half the size of scales in middle of ab¬ 
domen; subcaudals smooth at base of tail; postanals enlarged, sepa¬ 
rated by four small scales; dorsal scales between hind legs some¬ 
what smaller than preceding scales, one third or one fourth as large 
as scales on base of tail. 

Dorsal scales of foreleg mucronate and weakly keeled, those on 
upper foreleg somewhat larger than those on lower foreleg and 
slightly smaller than median dorsals; ventral scales of lower fore¬ 
leg subequal in size to dorsals of same member, smooth, mucronate; 
ventral scales of upper foreleg smaller than those of lower foreleg, 
smooth, notched; lamellar formula for "fingers 9-13-15-15-12 (8-13- 
15-15-11). 

Dorsal scales of hind leg keeled and mucronate, those on shank as ■ 
large as or slightly larger than median dorsals on body, and dis¬ 
tinctly larger than those on thigh; ventral scales of shank somewhat 
smaller than dorsals of same member, smooth, mucronate; ventral 
scales of thigh subequal in size to preanal scales, smooth, notched; 
scales on posterior surface of thigh somewhat larger than preanal 
scales, keeled, weakly mucronate, abruptly decreasing in size im¬ 
mediately posterior to femoral pore series; no postfemoral dermal 
pocket; lamellar formula for toes 8-12-16-19-14 (8-12-17-18-14). 

Color. General dorsal ground color black; head reddish-brown, 
with a light yellow-brown spot on nearly every scale; black nuchal 
collar three or four scales broad, witii a broad me^an extension 
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about six scales wide from its anterior border to occiput; lateral to 
this black band a pale-blue line two scales wide, passing from an¬ 
terior edge of black collar to posterior corner of eye; lateral to this, 
an indistinct dark band confluent with black collar posteriorly, 
passing to eye anteriorly; this is followed laterally by pale blue, 
which color continues on sides of head and neck; black nuchal 
collar continuous around throat; no distinct light posterior border 
for collar; each scale on back and sides with a large median pale- 
blue spot; limbs with narrow, indistinct dark bands; tail dimly 
banded. 

Ventral surface of head pale blue, somewhat darker than sides 
of head; middle of abdomen cyanine blue, the color extending onto 
preanal region and ventral surface of femur, becoming somewhat 
lighter; no light median abdominal band, the blue color of the sides 
fusing medially and leaving isolated median areas lighter in color; 
a black patch in groin; a small area in immediate area about anus 
cream-colored; ventral surface of tail pale blue, with an indefinite 
suffusion of cream medially. 

Variation, The variation in head scales of thirty-six specimens 
is as follows: The frontal contacts the interparietal in sixteen, and 
is separated by an azygous scale in eleven, by contact of the two 
frontoparietals in eight (one specimen injured); the anterior frontal 
is longitudinally divided in one; the median frontonasal contacts 
the frontal in five, is separated by an azygous scale in two, and by 
contact of the prcfrontals in twenty-nine; the second canthal touches 
the subnasal on both sides in six, on one side in seven; the first 
canthal is always present; the supraoculars are always in a single 
series, always with a few small scales segmented off the series of en¬ 
larged scales, but not approaching the size of the latter; scales be¬ 
tween supraoculars and superciliaries in three incomplete rows; row 
of scales bounding supraoculars medially always complete, the length 
of each scale about equal to its width; preocular scale separated 
from the two rows of scales above supralabials in ten (one side only 
in two); subocular separated from supralabials by two complete rows 
of scales, occasionally (in nine) reduced to one by one scale; pos¬ 
terior fourth of subocular segmented off on both sides in two, on one 
side in two; outer row of labiomentals touching mental in two, 
separated by a partial contact of first infralabial and first postmental 
in remainder; inner row of labiomentals extends anteriorly to a point 
even with the suture between the second and third infralabials, 
never extending farther than the middle of the second infralabial, 
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not beginning farther back than the middle of the third infralabial. 
The second pair of postmentals contacts medially in one specimen. 

The femoral pores vary between thirteen (one specimen, one side) 
and eighteen, and the dorsal scales from occiput to base of tail are 
usually forty to forty-six; three specimens from Moctezuma, Chi¬ 
huahua, have a higher average (47, 48, 52). 

Specimens from various localities in the mountains of western 
Chihuahua have a peculiar variation in color pattern which I have 
not observed in specimens from other localities. The back and neck 
are strongly suffused with black, which is continuous with the black 
nuchal collar. This in turn has lost its light borders medially. Ap¬ 
parently no other differences accompany this color variation. Cer¬ 
tain specimens from the same localities have a nonnal color pattern 
similar to that found in Arizona specimens. As a general rule the 
pattern so characteristic of Arizona material, of a light spot on each 
scale on the back, is usually not evident on Mexican specimens. 
Stejneger (1902, p. 150), however, remarks that under certain en¬ 
vironmental conditions the spotted pattern is not evident even in 
Arizona specimens. 

Habits and habitat. Ecologically, jarrovii jarrovii seems to be 
confined for the most part to areas of high elevation. The three 
specimens collected near Moctezuma, Chihuahua, are the only ones, 
so far as I am aware, which have been found at a low elevation. 
These were found in a semiarid region, on low, barren hills capped 
by large, granite boulders. They were in company with S. poinsettii. 

Range. From central Arizona east to W'estem New Mexico, and 
south through Chihuahua and western Sonora to extreme western 
Zacatecas and extreme northern Tepic. (See fig. 17 for distributional 
map.) 

Locality records, Arizona: Cochise Co.: (Yarrow, 1883, Van 
Denburgh, 1896,1922; Boulenger, 1897; Cope, 1900; Stejneger, 1902; 
Stone, 1911; Van Denburgh and Slevin, 1913; K. U. 6885-6919, 7018- 
7039, 7091-7093, 7311-7336, 7521-7533, 10836, 11840-11872, 12349- 
12429, 12431-12441). Pima Co.: (Van Denburgh, 1922; King, 
1932). Santa Cruz Co.: (Cope, 1900; Van Denburgh, 1922; Mac- 
Coy, 1932; K. U.‘13143-13156). Navajo Co.if): (Yarrow, 1883; 
Cope, 1900). New Mexico: (Bailey, 1913); Hidalgo Co.: Animas 
Peak and Big Hatchet Mts. (Van Denburgh, 1924). Sonora: 
Pinetos Camp, thirty-two miles south of Nogales (Van Denburgh, 
1922). Chihuahua: Ten miles south of Moctezuiha (DHD & 
HM8 98-100); Samachique (FMNH 16728 [6 spec.], 11829-39, 
Robert M. Zingg); Colonia Garcia (FM^H 1658, C. M* Barber; 
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USMN 46660-1, Nelson & Goldman; MCZ 7476, C. S. Brimley); 
Sierra Madre (USNM 47422, 47234-8, Nelson & Goldman); San 
Luis Mts. (USNM 47015, E. A. Goldman; USNM 21032, E. A. 
Meams; Guadelupe (USNM 47066, Nelson and Goldman); Meadow 
Valley (USNM 26600, Brimley); Madera (MCZ 17526-7, W. W. 
Brown, 4,400 ft.); Pacheco (MCZ 15610-4, W. W. Brown). Du- 
BANGo: Huasamota (USNM 46930, Nelson & Goldman); El Salto 
(USNM 46638 Nelson & Goldman); Coyotes (FMNH 1511 [19 
spec.], Heller & Barber); Cuidad (Boulenger, 1885, 1897; Cope, 
1887; Gunther, 1890). Zacatecas: Sierra Madre (USNM 46934, 
Nelson & Goldman). Tepic: Santa Teresa (USNM 46630, Nelson 
& Goldman). 

Remarks. A specimen reputed to be from Monclova (probably 
meant for Coahuila) (MCZ 4557), collected by Palmer in 1880, ap¬ 
pears to have incorrect locality data. It was in a jar with a speci¬ 
men presumably from the same locality, but which possesses a tag 
stating “San Luis Potosi,” and which is typical jarrovii minor. The 
untagged specimen is well preserved and not faded, while the other 
is shrunken and faded. Until further collecting indicates the pres¬ 
ence of jarrovii in this region of Coahuila, I assume the locality data 
to be incorrect. 

Six specimens are present in Field Museum (384), collected by 
E. S. Walton in August, 1897, at Fort Bliss, Arizona (Texas?). 

The validity of the report of jarrovii from “North of Rio San¬ 
tiago, Jalisco,” cannot be definitely accepted because of the con¬ 
fusion by Boulenger of dugesii dugesii and jarrovii, and because of 
the possibility of erroneous locality data. The table of characters 
given by Boulenger (p. 484) indicates that the specimen not form¬ 
ing the type of pleurolepis may be jarrovii, but the pleurolepis type, 
from the same locality, almost certainly is dugesii dugesii. Boulen¬ 
ger has other specimens from Duvall Co., Texas (locality incorrect, 
or the specimen is poinsettii), Catorce, San Luis Potosi (probably 
jarrovii minor), and from La Cumbre de los Arrastrados, Jalisco, 
Ixtldn, Jalisco, and La Venta, Guadalajara, all of which specimens 
are very probably d. dugesii. 

8. jarrovii seems to be most closely related to d. dugesii. However, 
the two forms are sufficiently different that it seems unwise to place 
them as subspecies until intergradation is definitely established as 
a fact. 

Some of the differences which may be pointed out are: supra- 
bculars entire in jarrovii, partly divided in dugesii; prefrontals usu- 
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ally in contact in jarrovii, usually separated in dugesii; rows of 
scales between subocular and supralabials usually reduced to one 
at some point in dugesiiy usually two complete rows in jarrovii; dor¬ 
sal head scales smooth (although pitted) in jarromi, rugose (micro¬ 
scopically) in dugesii; dorsal scales from occiput to base of tail 
usually more numerous in dugesii (41-50) than in jarrovii (40-46 
recorded by Van Denburgh [1922], average 43; the three specimens 
of jarrovii from Chihuahua are exceptional and have 48, 47 and 
52); femoral pores fewer in dugesii (9-13); posterior frontal not re¬ 
duced in jarrovii as in dugesii. The light spot in the center of each 
scale is missing in dugesii. 

Sceloporus jarrovii minor (Cope) 

(Text Figs. 17 and 19; Plate LIII, Fig. 2) 

Tropidolepis poinaettii 1 Dug^s, 1870, p. 248. 

Sceloporut torquotua minor Cope, 1886, p. 402; idem, 1887, p. 88; idem, 1900. pp. 8:)3, 
849. 

Sceloporus poinsettii 7 Dugds, 1887, p. 114; Oarnian, 1887, p. 14. 

Sceloporus yarrovii Boulenger, 1897, pp. 483-465 (part). 

Type locality. Zacatecas. Cotypes USNM 26166-7; Duges, col¬ 
lector. 

Diagnosis. A species of moderate size belonging to the torquatus 
group; dorsal head scales smooth; largest lateral scales subequal in 
size to, or somewhat larger than, dorsals, ventrals much smaller 
than (about one fourth as large as) dorsals; femoral pore series 
short, not extending onto preanal region, sometimes with an extra 
short series; dorsals 34 to 46 from occiput to base of tail; dorsal 
scales smooth or very weakly keeled, very weakly mucronate, in 
parallel or very slightly converging rows; tibia as long as or longer 
than shielded part of head; fourth toe from base of fifth equal to 
or greater than distance from snout to car; supraoculars usually in 
two complete rows, never in one row; black collar continuous around 
gular region, on dorsal surface of neck very broad, covering from 
six to eight scale rows; collar with narrow light borders, sometimes 
interrupted; adults with a ground color of uniform seal brown, with 
distinct, narrow light bands on distal portion of tail, not encroach¬ 
ing upon ventral surface; males with sides of abdomen from axilla 
to groin pale blue, sometimes with a purple suffusion, the median 
edges and area in groin black or marine blue; throat pale blue, 
sometimes spotted. 

Description (EHT & HMS 4207, San Felipe, Guanajuato). Dor¬ 
sal head shields smooth; enlarged supraoculars in two rows, bordered 
medially by a single row of small scales, and separated from the 



632 


The University Science Bulletin 


superciliaries by one complete and another incomplete row of scales; 
six superciliaries, the last overlapping the preceding two (the fifth 
superciliary is entirely overlapped by the fourth); one large, heavily 
keeled subocular, followed posteriorly by two elongate, heavily 
keeled postoculars; the series of scales between supraoculars and 
frontals continued downward, bordering posterior margin of orbit, 
and contacting the upper (posterior) postocular; preocular scale 
strongly keeled, in contact with second canthal and with the rows of 



Fio. 19. Head scales of Sceloporus jarrom minor (Cope). EHT & HMS 4207, 
near San Felipe, Guanajuato; actual head length, snout to occiput. 17.5 mm. 


scales above supralabials; loreal very slightly larger than subnasal, 
somewhat smaller than preocular, in contact with both canthals; 
two irregular rows of scales above supralabials and in contact with 
subocular, preocular, loreal and subnasal, one row continuous 
around snout above rostral; two canthals, the second with but a 
very small portion entering the superciliary series; rostral low, at 
least three times as broad as high; interparietal much larger than 
either parietal, roughly pentagonal, the posterior edge straight, the 
sides nearly parallel; a single parietal on each side, but little larger 
than frontoparietal; a pair of frontoparietals, in contact on median 
line and separating frontal from interparietal; frontal transversely 
divided; two prefrontals, in contact on median line; three fronto- 
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nasals, the lateral in contact with both canthals; two pairs of in- 
temasals, the posterior pair somewhat larger than the anterior, the 
former separated from the first canthal by a small scale; six to seven 
scales, including the subnasal, surround the nasal; four supra- and 
five infralabials to a point below the middle of the eye. 

Mental pentagonal, its labial border about two thirds that of 
rostral; mental followed by a series of five or six enlarged scales on 
each side, the anterior in contact with its fellow on the median 
ventral line; this series of scales separated from infralabials an¬ 
teriorly by a single row of elongate scales (except anterior, which is 
narrowly in contact with anterior infralabial), posteriorly by two 
rows, the second row beginning below the middle of the third in¬ 
fralabial and in contact with the series of postmental scales; scales 
in temporal region keeled, mucronate in area near ear; anterior 
margin of ear with five smooth, pointed scales, the upper two larger 
than the preceding scales; lateral cervical pouch rather shallow; a 
fold of skin from about its middle to the lower margin of the ear, 
sunnoxmted by enlarged, pointed scales; scales adjacent to this 
fold and gular scales in region of angle of jaws subequal in size; 
dorsal scales in parallel rows, the scales near the median line very 
weakly keeled or smooth, rounded or very weakly mucronate; scales 
on sides very weakly keeled, with one to five weak mucrones; scales 
between axilla and groin smooth, but with five or seven mucrones; 
largest dorsal scales on body about half as large as largest dorsal 
caudals; scales in anterior median part of region in front of gular 
fold smaller than scales near gular fold; the latter scales but slightly 
smaller than those near angle of jaw; scales on breast largest of 
ventrals on body; median abdominal scales somewhat smaller than 
lateral abdominals. 

Dorsal scales of body somewhat larger than those on dorsal surface 
of upper foreleg, these somewhat larger than those on dorsal surface 
of lower foreleg; dorsal scales of foreleg weakly keeled and mu¬ 
cronate, those on hand nearly smooth; ventral scales of foreleg 
smooth, mucronate, those on lower foreleg as large as or larger than 
the dorsals of the same member, those on upper foreleg much 
smaller than those on lower foreleg; one dorsal, two lateral and one 
ventral row of scales around fingers and toes, all continuous to tip 
except the two laterals, which terminate behind the last scale of the 
other series; lamellar formula for fingers 7-13-18-17-12 (8-15-18-18- 
14). Dorsal scales of hind limb keeled, mucronate, those on tibia as 
large as largest dorsals on body, those on femur somewhat smaller; 
ventral scales of tibia and femur smooth, rounded, those on tibia 
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somewhat smaller than dorsal scales of same member; scales on 
anterior surface of femur smooth, large as dorsals of same member; 
ventral scales of femur, near femoral pores, about equal in size to 
preanals; scales on posterior surface of femur, immediately behind 
femoral pores, much smaller than preanals; scales in median area of 
posterior surface of femur about four times as large as those im¬ 
mediately behind pore series; lamellar formula for toes 10-14-18- 
20-14 (9-14-20-21-16); a pair of enlarged postanals; subcaudals 
smooth near proximal end of tail, becoming weakly keeled toward 
distal end; dorsal caudals more strongly keeled than scales on body, 
mucronate. 

Color. Ground color above uniform olive to Prout^s brown; no 
markings on back or limbs; neck traversed by an extremely broad, 
black band passing over the shoulder and dimly crossing gular fold 
region; the band covering seven or eight scales in the median dorsal 
line; collar light-bordered, the posterior border narrow (one scale 
wide), the anterior border broader (two or parts of two scales wide); 
a broad, light band about two scale rows wide between upper edge of 
ears, separated by a dim, bluish-gray band from the light anterior 
border of neckband; posterior border of neckband very strongly con¬ 
vex, the median part rather angular, the anterior border straight; 
head clove to seal brown; sides of belly from axilla to groin pale 
blue, with a narrow ^median border of black; a small area in groin 
black; breast, a median abdominal band about four to six scale rows 
wide, ventral surface of limbs, preanal region and ventral surfaces of 
tail whitish; region of gular fold gray; area in front of this gray 
intermingled with blue, and with small, scattered white flecks. 

Variation. The following variation of fifty-four specimens was 
noted: The frontoparietals contact medially in ten; they are sepa¬ 
rated by an azygous scale in forty-one, and by contact of the frontal 
with the interparietal in three. The frontoparietals are divided into 
two on both sides in four, on one side in three. The anterior frontal 
is divided longitudinally in ten specimens. The posterior frontal is 
divided into four scales in one specimen, into three in six, and into 
two scales in three specimens. An azygous scale separates the pre- 
frontals in three; they are separated by contact of the median 
frontonasal and the anterior frontal in five; in the remainder they 
contact medially. These primary head shields vary but little in 
comparison with poinsettii; fusion and irregular segmentation do not 
frequently occur, and never to the degree common in the latter form. 

The supraoculars are almost always in two complete rows; in four 
or five specimens the outer row is short, composed of but two or 
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three scales. Usually there is not a great difference in the size of 
the scales in the two rows. There is no irregular segmentation of 
the scales as is the rule in cyanogenys and immucronatm. The first 
canthal is forced above the canthal ridge by contact of the second 
canthal and subnasal on both sides in six specimens. In two of these 
it appears that the first canthal may be gone entirely (perhaps 
fused), but in the others it is obvious that it has been merely pushed 
up to take a plat^e in the series of small scales about the nostril. 
The first canthal touches the series of scales above the supralabials 
on both sides in five specimens, on one side in one. The preocular is 
separated from these rows of scales on both sides in eight specimens, 
on one side in ten. The two rows of scales between the subocular 
and supralabials arc reduced to one row at some point on both sides 
in twenty-nine specimens, on one side in ten. 

The medial row of the two rows of scales intercalated between the 
postmentals and infralabials extends anteriorly to the anterior half 
of tiie second labial in one count (two counts per specimen); to the 
middle of the second in six; to the posterior half of the second in 
ten; to the suture between the second and third in forty-eight; to 
the anterior half of the third in thirty-four; to the posterior part 
of the third in one; and to the suture between the third and fourth 
in two. 

Mucli variation occurs in the arrangement of the scales between 
the frontonasals and rostral. There are never more than two pairs 
of internasals, although one or both pairs of intemasals may be 
broken into two or more smaller scales, or fused together in part. 
The rows of scales above the rostral and anterior to the first pair 
of intemasals is present in the entire series, with usually four in the 
series between the middle of the nares (two in one specimen, three 
in two, five in two and six in one). 

The dorsal scale rows are distinctly converging in eleven speci¬ 
mens; in the others they are either parallel or weakly converging 
(weakly converging is used in description of cases in which a single 
scale row drops out somewhere on the back, and the other rows show 
some evidence of converging to accommodate this loss; in some a 
row may be dropped out, and the scales of the adjacent rows en¬ 
larged immediately posterior to this point, with the result that no 
convergence is apparent). 

The basal caudal scutes are from one and one third to two or 
more times larger than the median dorsals. 

The postanal scales are but slightly enlarged in some males; in 
the young males they are not visibly enlarged. In two male speci- 
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mens the femoral pore series is double near the median end, increas¬ 
ing the pore count from a maximum of 17 to a maximum of 23 
(20-22 in one specimen, 21-23 in the other). 

The males vary somewhat in ventral coloration. The throat, an¬ 
terior to the gular fold region, is usually uniform pale blue. The 
sides of the belly are also pale blue in some specimens; in older 
males the black neckband is continued very distinctly across the 
gular fold region; in the largest the black borders of the lateral blue 
abdominal areas are expanded and meet on the median ventral line, 
and some black spotting is present on the preanal region. The light 
band between the upper margins of the ear are present in all adult 
males, but is either absent or broken into spots in young males and 
in females. 

The dorsal coloration of the females is much like that of the 
males. The light band across the neck between the upper margins 
of the ear is either absent or indicated only by irregular light spots. 
In most of them the back is uniform, as in the males, but in some 
there are indistinct dark and light areas scattered over the back. 
The black spots tend to form in rows, and down each side of the mid¬ 
dorsal line, and the light spots border posteriorly each dark spot. 
In most specimens in which these spots are visible, however, they 
are quite indistinct and irregular in their disposition. The young 
specimens are more frequently so spotted than the larger females. 

The sides of the belly in the females are grayish; the area anterior 
to the gular fold region is also grayish, with irregular light spots, or 
light lines converging toward the middle. The ventral surfaces of 
the tail, limbs and the preanal region are cream to white. 

The tail, which is broken in the type, is Vandyke or seal brown 
toward the distal end, and has fairly distinct, narrow bands of 
whitish, usually one scale wide. These bands do not encroach upon 
the ventral surface of the tail, although the darker color may be 
visible toward the tip. 

Remarks. S. j. minor occupies the northern central plateau region 
of Mexico, and presumably intergrades with immucronatus to the 
east. All specimens are quite uniform in character except few speci¬ 
mens in a large series from Charcas, San Luis Potosi. In three speci¬ 
mens the dorsal scales from occiput to base of tail are 35-35-34. This 
represents an extreme, from one locality, much lower than that from 
any other locality. Thirty-six scales arc present in two specimens 
from San Felipe, and all the remainder have no less than thirty- 
eight. Another specimen from farther north than Charcas (El 
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Salado) has characters typical of minor, including scale counts, form 
of supraoculars and general character of other head scales. 

The characters which differentiate minor and cyanogenys may be 
siunmarized. In coloration the differences are striking. The black 
nuchal collar is much broader in minor, the light anterior borders 
are rarely divided (more frequently in the Charcas and El Salado 
specimens), and the general coloration more brownish and darker. 

In scale characters, minor has a higher average number of scales 
from occiput to base of tail; the supraoculars are rarely not in two 
complete rows in minor, and rarely in two rows in cyanogenys; the 
preocular is usually not separated from the rows of scales above the 
supralabials in minor, usually separated in cyanogenys; and scales 
to head length (snout to occiput) fewer in cyanogenys. 

Cyanogenys also reaches a much greater ma.\imum snout-to-vent 
length than minor (143 mm. in the former, 100.5 in the latter). 

Range. Northern parts of the states of Queretaro and Guana¬ 
juato, north through western Zacatecas, including most of San Luis 
Potosl, to southern Coahuila. (See Fig. 17 for distributional map.) 

Locality records. Guanajuato: (Cope, 1887); near San Felipe 
(EHT & HMS 4198-4212, 4228, 4246, 4248-4262); three miles 
northeast of Santa Rosa (EHT & HMS 3756-3759); near El Ter- 
ero (EHT & HMS 4276-4278). Zacatecas: (Cope. 1885, 1900; 
.USNM 26166-7) (type locality); Valparaiso Mts. (USNM 47868- 
70, 47816-7, E. A. Goldman). San Luis Potosi: (USNM 4557, 
Palmer); near San Luis Potosi (MCZ 4548 [2 spec.]. Dr. Edw. 
Palmer); Morales (MCZ 20020-5, W. W. Brown); Alvarez (MCZ 
20062, 28265-28325 [-f 45 duplicates], W. W. Brown; UMMZ 
67692 [25 spec.], W. W. Brown); Alvarez or Morales (MCZ 4 
spec.); Concordia (MCZ 4569 [3 spec.], Dr. Edw. Palmer); Charcas 
(UMMZ 77275-77282 [71 spec.], C. L. Lundell); Jesus Maria 
(USNM 47297, 47299, E. W. Nelson); Villar (USNM 47300-1, 
47161, E. W. Nelson); Ahualuko (USNM 47298, E. W. Nelson); 
Santa Inez Mine, Charcas (USNM 17656-9, P. L. Jouy; Cope, 
’1900); thirty miles north of El Salado (EHT & HMS 4170). 
Coahuila: Sierra Guadelupe (USNM 46700, 46702, 47493-5, Nel¬ 
son & Goldman). Nuevo Le6n: Miquihuana (USNM 46741-2, 
Nelson & Goldman). 
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Sceloporus jarrorni immucronatus Smith 

(Text Figs. 17 and 20; Plate LIII, Fjg. 1) 

Scdoporua torquatut poinaettii 7 Boulenger, 1885, p. 220 (part); 7 1897, p. 481 

(part). 

Sceloporua jarrovii immucronatus Smith, 19S6a, pp. 228-227. 

Type locality. Ten miles north of El Pinalito, Hidalgo, Mexico. 
Holotype EHT & HMS 500; paratypes EHT & HMS 498-9, 501-4, 
506-8, 510-1, 605-615; E. H. Taylor and H. M. Smith, collectors. 

Diagnosis. A species of moderate size belonging to the torquatus 
group; head shields smooth; laterals in diagonal rows, weakly 
keeled, very weakly mucronate; the median laterals somewhat 
larger than, to one and one half times as large as, median dorsals; 
dorsals in parallel longitudinal rows, very weakly keeled, but 
slightly mucronate, 37 to 46 from occiput to base of tail; supraocu- 
lars usually in two rows, the inner complete, the outer incomplete; 
canthals regularly two; tibia as long as or slightly longer than 
shielded part of head; fourth toe from base of fifth slightly longer 
than distance from snout to posterior margin of ear; ratio,of fourth 
toe to snout-vent measurement, 23.8 to 28.6 (in adults) ratio of 
hind leg to snout-vent measurement, 64.0 to 71.3; femoral pores, 
12-19; ground color, cobalt blue; collar black, complete, narrow (2 
or 8 scales wide), extending across gular fold region iri males; region 
anterior to gular fold and sides of belly cobalt blue; ventral surfaces 
of limbs and tail glaucous blue or pale blue; median ventral surface 
of belly in old males black, the color extending onto proximal por¬ 
tion of ventral surfaces of limbs. 

Description of type. Dorsal head shields smooth; enlarged supra- 
oculars in two rows, the outer row' formed of scales about one half 
as large as those of inner row; supraoculars separated from super- 
ciliaries by one complete and another incomplete row of scales (the 
latter present on one side only), and bordered medially by a series 
of small scales; superciliaries six, the last overlapping the preceding 
two (the fifth superciliary is entirely overlapped by the fourth); one 
large, heavily keeled subocular, followed posteriorly by two small, 
strongly keeled postoculars, these in turn followed by a series of 
scales passing upward and contacting the parietal; the series of 
scales between the supraoculars and frontals continued downward 
between the former series of scales and the margin of the orbit, 
terminating at about the middle of the posterior postocular; pre¬ 
ocular scale stropgly keeled, in contact with second canthal atid with 
the rows of scales Sbiove supralabials; first canthal contact with 
rows of scales above supi^aiabials, Bep%ating the Iprieal from the pre- 
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ocular; about three fifths of the length of the second canthal forming 
a part of the superciliary series; rostral about three times as broad as 
high; two irregular rows of scales above supralabials and in contact 
with subocular, preocular and subnasal, one row continuous around 
snout above rostral; interparietal much larger than either parietal, 
more triangular than pentagonal in shape; a pair of frontoparietals, 
separated on the median line by the contact of frontal and inter- 



Fig. 20. Head scales of Sceloporus jarrovii immucronatus Smith. EHT 
& HMS 500, ElPinalito, Hidalgo; actual head length, snout to occiput, 
16.5 mm. 


parietal; frontal transversely divided; two prefrontals, in contact on 
median line; three frontoparietals, the lateral in contact with both 
canthals; three pairs of small intcrnasals, the posterior largest, the 
anterior smallest; a single small scale, not entering into series sur¬ 
rounding nasal, separates the posterior internasal from the first can¬ 
thal; five scales, including the subnasal, surround the nasal; four 
supra- and five infralabials to a point below the middle of the eye. 

Mental rather U-shaped, its labial border almost equal to that of 
rostral; mental followed by a series of five or six enlarged scales on 
each side, the anterior in contact with its fellow on the median 
ventral line; this series of scales separated from infralabials an¬ 
teriorly by a single row of elongate scales (except anterior scale, 
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which is in contact with the first infralabial), posteriorly by two 
rows, the second row beginning below the junction of the second 
and third infralabials and in contact with the series of postmental 
scales; scales in temporal region keeled, mucronate in area near ear; 
anterior margin of ear with five smooth, pointed scales, on one side 
the upper two much larger than the others, on the other side all 
five approximately equal in size, the upper two but little larger 
than the others and smaller than the preceding scales (subequal on 
one side); lateral cervical pouch present, a fold from about its 
middle to lower margin of ear; this fold surmounted by scales more 
strongly mucronate than those adjacent and somewhat smaller than 
those in region near angle of jaw; dorsal scales in parallel or weakly 
converging rows, very weakly keeled, weakly mucronate; lateral 
scales more strongly keeled and mucronate, somewhat smaller than 
dorsals and in diagonal rows; laterals with as many as seven 
mucrones; dorsal scales a little more than half as large as largest 
caudals; ventrals relatively large, about one half the size of dorsals; 
breast scales no larger than those in median abdominal area; ventral 
scales in anterior region, near chin, smaller than gular scales nearer 
gular fold region; the latter scales as large as those in region near 
angle of jaw; median gular scales about as large as abdominals; 
preanals about as large as gulars; ventrals emarginate. 

Scales on dorsal surface of upper foreleg somewhat smaller than 
those on back, those on dorsal surface of lower foreleg considerably 
smaller; all dorsal scales of arm, except hand, keeled and mucronate; 
ventral scales of lower forearm somewhat smaller than dorsals of 
the same member, those on ventral surfaces of upper forearm much 
smaller; all ventral scales of arm, except hand, smooth; one dorsal, 
two lateral, and one ventral row of scales around fingers and toes, 
all continuous to tip except the two laterals, which terminate behind 
the last scale of the other series; lamellar formula for fingers 9-13* 
18-19-14; dorsal scales of hind limbs keeled, mucronate, less so on 
foot; dorsals of tibia of about the same size as dorsals on body, those 
on femur somewhat smaller; ventral scales of hind limb, except foot, 
smooth; ventrals of tibia somewhat smaller than dorsal scales of 
the same member; scales on anterior surface of femur smooth, be¬ 
coming progressively smaller toward the femoral pore series; scales 
immediately anterior to femoral pore series somewhat smaller than 
preanals; scales on posterior surface of femur keeled, mucronate, 
smallest near femoral pores, and becoming progressively larger 
U^rard dorsal surface; scales immediately jposterior to femoral pore 
series about one third to one half as large as those immediately 
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anterior to pore series; lamellar formula for toes 9-14-20-23-16; a 
pair of distinctly enlarged postanals; caudals strongly keeled and 
mucronate except those on ventral surfaces. 

Color, General dorsal ground color cobalt blue of varying degrees 
of brilliance; this color uniform, without markings, over dorsal sur¬ 
faces of tail, limbs and back as far forward as neck. A narrow 
black neckband is present, two or three scales wide, bordered be¬ 
hind and in front by relatively broad pale-blue bands about two 
scales wide; the black collar passes onto shoulder, widens there some¬ 
what, then becomes narrow and is complete across the gular region. 
The dorsal surface of the neck and head anterior to the nuchal collar 
is darker blue (berlin or indigo blue), with irregular pale-blue spots. 
A broad pale-blue band begins on the rostral and passes over the 
supralabials, including the subocular, broadens in the temporal 
region and passes through the ear, covering the entire opening. This 
band unites with the light anterior border of the nuchal collar. The 
area anterior to the gular fold is uniform ultramarine blue; a broad 
central band down the belly is grayish, with very dark-blue edges, 
which in turn border on lateral lighter blue areas of slightly darker 
blue than the dorsal ground color. The ventral surfaces of the limbs 
are light blue, a narrow edge of each scale usually white; the ventral 
surface of the tail is pale blue, with a suffusion of white in some 
areas. 

Variation. The outer row of enlarged supraoculars (the smaller 
of the two rows) is frequently fused in part with the inner row, but 
never is there but a single row. The outer row is formed of scales 
of varying sizes, sometimes almost as large as the scales of the inner 
row, sometimes much smaller. In four specimens the frontal is in 
contact with the interparietal; in one the two frontoparietals are in 
contact; in the remainder of the series a single, small, median scale 
separates the frontal from the interparietal; of the specimens with 
the latter arrangement, there are three in which the posterior section 
of the frontal is divided transversely, and the posterior scale of these 
two is divided longitudinally. In all paratypes the loreal is in con¬ 
tact with the subnasal, the first canthal never (except in holotype) 
contacting the series of small scales above the supraoculars; the pre- 
ocular is separated from these latter series of scales in seven speci¬ 
mens; the first canthal is always distinct, never confined to the area 
above the canthal ridge. The posterior pair of internasals is in con¬ 
tact with the first canthal in three specimens; there are three pairs 
of internasals, as in the type, in only three paratypes; in nine others 
there are two distinct pairs, and in the remainder of the series the 
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scales are irregular. The median frontonasal contacts the frontal 
in one specimen, and is separated from the frontal in another speci¬ 
men by a small scale intercalated between the two prefrontals. 

The two rows of scales between the subocular and superior labials 
are reduced to one at one point on both sides in nine specimens, on 
one side in four. The medial of the two rows of scales intercalated 
between the postmentals and inferior labials extends anteriorly to 
the anterior half of the second infralabial in one count (two counts 
per specimen); to the middle of the second in one; to the posterior 
half of the second in five; to the suture between the second and third 
in fourteen; to the anterior half of the third in nineteen; to the 
middle of the third in one; to the suture between the third and 
fourth in four; and to the anterior half of the fifth in one. 

The dorsal scale rows are distinctly converging in seven speci¬ 
mens. In the remainder they are cither parallel or very slightly 
converging (one row dropping out). 

The dorsal coloration of the males is almost identical with that 
of the holotype. The light borders of the nuchal collar are in some 
specimens broken; the posterior border may be broken medially, 
and the anterior may be broken into a series of large light spots. 
The general bluish coloration of the throat is hardly developed in 
small specimens, but distinct in those about 70 rnrn. from snout to 
vent and larger. Tho blue of the sides of the belly is continuous 
with the dorsal and lateral ground color. The neckband is complete 
around the gular fold region in specimens 70 mm. from snout to vent 
and larger. 

The dorsal coloration of the females is essentially like that of the 
males. The ground color, however, is grayish instead of blue, and 
there are present in all but the largest specimens indistinct black 
spots scattered over the dorsal and lateral surfaces of the body. 
They are larger on either side of the middorsal line and tend to 
form two longitudinal rows. The tail is indistinctly banded. The 
ventral coloration is light, sometimes suffused with bluish in the 
lateral abdominal regions. 

The most characteristic feature of the coloration is the brilliant 
blue ground color, which is varied only with black. The blue is less 
distinct in females than in males, but even in these blue forms an 
essential element of the coloration. 

Remarks, S, j, ivimucronatus is most closely related to cyanogenys 
and minor. No specimens have been examined which show inter- 
gradation with either, however, and it is rather difficult to determine 
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from which it lias been derived. I have concluded for the present 
that immucronatm is derived from minor. Geof];raphical association 
points toward such a conclusion, as well as general form, maximum 
size, character of the preocular and average scale count from occiput 
to base of tail. It conforms more closely to cyanogenys in color, 
character of the siijiraoculars and number of femoral pores. 

Summarizing the points of distinction between minor and immu- 
cron^atnSy the following may be mentioned: Ratio of hind leg to 
snout-vent measurement greater in immweronatus (64.0 to 71.3, 
average 66.0 in the latter; in minor^ 61.2 to 67.5, average 63.4); 
siipraoculars irregular in hnmiicronatus (as in cyanogenys ); femoral 
})ores usually more numerous (rarely more than 14 in minor, rarely 
less in immucronatm)] enlarged postanals present and well de¬ 
veloped in males of immucronatm, variable in minor. In color 
immucronatm differs by having a distinctly narrower black nuchal 
collar, a general ground color of blue, and much black in the ventral 
coloration of males. 

From cyanogenySy immucronatm differs in possessing a larger 
number of scales from occiput to base of tail (37 to 46 in irnmucro- 
natuSy 32 to 40 in cyanogenys) y preocular usually not divided (usu¬ 
ally divided in cyanogenys), ratio of hind leg to snout-vent measure¬ 
ment greater (58.6 to 66.9, average 64.6), and lesser maximum size 
(86.0 mm. snout to vent in immucronatm, 143 mm. in cyanogenys), 
In color, the males of immucronatm differ by having much black in 
the ventral coloration; cyanogenys docs not. 

Habits and habitat. The specimens from Hidalgo were collected 
on granite rocks on the crest of the plateau edge. ^ The males, with 
their brilliant blue coloration, were conspicuous from a considerable 
distance. 

A number of very young specimens were collected with the adults, 
and it is assumed from this that mmiucronatm is ovoviviparous, as 
are other members of the torquatm group. 

Range. Western Queretaro through Hidalgo to southeni central 
Vera Cruz, (See fig. 17 for distributional map.) 

Locality records. El Pinalito, Hidalgo (EHT & HMS 498-504, 
506-508, 510-511); twenty-five miles south of Jacala, Hidalgo 
(EHT & HMS 605-615); Presidio, north of Montzorongo, Vera Cruz 
(MCZ 21093, W. AV. Brown); Pinal de Amoles, Queretaro (USNM 
47776, Nelson & Goldman). 
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Sceloporus ornatus omatus Baird 

(Text Figs. 21 and 22; Plate LIV, Fig. 1) 

Sceloporui omatut Baird, 1859, p. 254; idem, 1869a, pp. 5-6; Muller, 1866, p. 602; C!ope, 
1876, p. 48; Yarrow, 1888, p. 57; Carman, 1884, p. 17; Boulenger, 1885, p. 224; Cope, 1885, 
p. 408; idem, 1887, p. 88; Boulenger, 1890, p. 78; QUnther, 1890, pp. xii, 72; Boulenger, 
1897, pp. 485-486; Cope, 1900, pp. 835, 840, 844-846, Fig. 48; Strecker, 1916, pp. 19-20; 
Stejneger, 1916, pp. 227, 228. 

Type locality, Patos, Coahuila. Holotype USNM 2845, Lt. B. 
Couch, collector. 

Diagnosis, A member of the torquatus group; dorsal scales 55 to 
63 from occiput to base of tail; supraoculars quite irregular or in 
two rows; posterior section of frontal reduced in size, broken in 
small scales or absent; lorilabials usually reduced to one row below 
subocular; two canthals, normal in position; inner row of labiomen- 
tals terminating below third infralabial; femoral pores 16 to 20 
(rarely 14 or 15); ratio of hind leg to snout-vent measurement, 61.4 
to 65,5; ratio of fourth toe to snout-vent measurement, 20.2 to 24.4; 
tibia longer than snout-occiput measurement; length of fourth toe 
usually somewhat less than snout-ear measurement. Neckband 
narrow, four to seven scales wide, with narrow light borders two 
scales wide; back dimly banded; throat uniform white in females, 
pale blue in males, without darker markings; males with sides of 
belly, from axilla to groin, caerulean blue, bordered medially by a 
hyacinth blue line; the blue area on the sides of the belly are sepa¬ 
rated by eight to twelve scale rows. 

Description (from EHT & HMS 4420, male). Head and body 
strongly depressed; scales of head pitted, the scales in prefrontal 
and internasal region more strongly; cephalic scales smooth; inter¬ 
parietal pentagonal, four times as large as either parietal; parietals 
single on either side, subtriangular; frontoparietals single on either 
side, rectangular, about two fifths the size of parietal; frontopa¬ 
rietals separated medially by an azygous scale; posterior section of 
frontal split irregularly into three scales; prefrontals as large as 
lateral frontonasals, in contact medially; frontonasals approximately 
equal in size; intemasals irregular, separated from rostral by a 
single row of small scales; nasal small, subcircular, separated from 
rostral; supraoculars irregularly divided, small; a row of scales 
separating supraoculars from median head scales, and one complete 
and another incomplete row between supraoculars and supercili- 
aries; two canthals, the first smaller than the second, second can- 
thal not in contact with subnasal; first canthal not touching lori¬ 
labials," loreal rectangular, somewhat larger than subnasal, preocular 
completely divided on one side, partially on the other; subocular 
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followed by three small, well-differentiated, keeled postoculars; 
lorilabials in two complete rows below subocular, reduced to one at 
a narrow point on one side; three and one half supralabials and four 
and one half infralabials to a point below middle of eye. 

Mental with a labial border about two thirds that of rostral; 
mental pentagonal, followed by several pairs of postmentals, the 
anterior two pairs well differentiated, and the scales of the anterior 
pair in contact; outer row of labiomentals separated from mental by 
partial contact of first postmental and first infralabial; gular scales 



Fig. 21. Head scales of Sceloporus omatus ornatus Baird. EHT & 
HMS 4422, near Saltillo, Coahuila; actuahhead length, snout to occiput, 
12 mm. 


smooth, rounded except in extreme posterior part of the gular region, 
where they are weakly notched; gular scales smallest in middle of 
throat, largest toward angle of jaws. 

Three or four auricular lobules, smooth, the lower one or two 
pointed, the upper two rounded and nearly twice as large as preced¬ 
ing scales; temporal scales very weakly keeled and very weakly 
mucronate, becoming'more strongly keeled and mucronate toward 
ear; temporal scales subequal in size to scales between ear and lat¬ 
eral nuchal fold; a fold of skin between upper edge of lateral nuchal 
fold and lower edge of ear, surmounted by strongly keeled, very 
strongly mucronate scales; nuchal fold or pouch moderately deep; 
dorsal scales not or but very weakly keeled, not or but very weakly 
mucronate, not denticulate; lateral scales keeled, mucronate, weakly 
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denticulate, the largest slightly larger than median dorsal scales; 
ventral scales smooth, rounded, about two thirds the size of median 
dorsal scales; ventral scales on chest slightly larger than median 
ventral abdominals; scales in preanal and interfemoral regions 
slightly smaller than preceding scales; postanal scales enlarged, 
separated by two small scales; subcaudals smooth except toward tip 
of tail; dorsal caudals near base of tail about twice as large as 
median dorsals on body. 

Dorsal scales of foreleg as large as or larger than median dorsals 
on body, those on upper foreleg somewhat larger than those on lower 
foreleg, all keeled and mucronate; scales on antcroventral surface of 
lower foreleg smooth, rounded or weakly mucronate, somewhat 
smaller than dorsal scales of same member; scales on posterovcntral 
surface of lower foreleg somewhat larger, keeled, mucronate; ventral 
scales of upper foreleg smooth, rounded, about one third size of 
dorsals of same member; scales in axilla not granular; lamellar 
formula for fingers, 8-12-16-16-12 (7-12-16-16-13). 

Dorsal scales of thigh about as large as median dorsals of body, 
keeled, mucronate; dorsal scales of shank nearly twice as large as 
median dorsals on body, keeled, strongly mucronate; ventral scales 
of shank about two thirds size of dorsal scales of same member, 
smooth, rounded; scales on ventral surface of femur near series of 
femoral pores subcqual in size to preanal scales, smooth, rounded or 
weakly notched; scales on posterior surface of femur somewhat 
larger than preanal scales, keeled, mucronate, abruptly decreasing in 
size toward scries of femoral pores; no postfemoral dermal pocket; 
lamellar formula for toes, 8-12-19-20-15 (8-12-18-20-15). 

Color. The dorsal coloration is practically identical in all. A 
very distinct black band crosses the neck and passes onto the 
shoulder. It is four to seven scales long on the median dorsal line, 
and is bordered on both sides by a broad light line, covering about 
two scale rows, of a whitish or iridescent pale-blue color, sometimes 
with a tinge of orange laterally. Both light lines may be complete 
or either one or both broken on the median line. The area between 
the neck band and frontal region, as well as the temporal region, is 
variously marked; in some females no markings are present there, 
while in males this area is spotted with whitish or iridescent pale 
blue, sometimes forming an indistinct light band across the neck. 
The back is sepia in females, more or less black in males. About 
seven indistinct, broken, narrow light bands traverse the back, dis¬ 
appearing on the sides, which are lighter in color than the median 
dorsal area. The sides are usually pale blue, suffused to a varying 
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degree with orange, but in some females are brownish, somewhat 
lighter than the back. In some males the lighter color of the sides 
encroaches on the median darker area, resulting in a pattern of a 
series of paired dark spots down the middle of the back. The tail 
is dimly barred with usually rather narrow, light bands alternating 
with much broader dark bands. 

In males, the throat and gular regions are pale blue; the sides of 
the belly, from axilla to groin, are caerulean blue, bordered medially 



Fig. 22. Distribution of Sceloporus omatus omatus Baird, S. o. caeruleus Smith, 
S. dugesii dugem Bocourt and S. d. intermedius (Duges). 


by a hyacinth blue line; the blue areas on the sides of the belly are 
separated by eight to twelve scale rows. 

Variation. Only eight specimens have been available for a study 
of variation. Parietal one fourth to one fifth size of interparietal; 
frontoparietal divided on both sides in one, on one side in two; fron¬ 
tal never touches interparietal; frontoparietals contact medially in 
two; an azygous scale separates frontoparietals in six; frontal vari¬ 
ously divided, normally divided in two specimens; supraoculars 
divided in all; prefrontals contact in all; canthals 2-2 in all, normal 
in relationship to other scales; preocular divided on both sides in 
two, on one side in one; scales below subocular not reduced to one 
row at a point below subocular on one side in one specimen; outer 
labiomental row separated from mental in all; inner row of labio- 
mentals terminating at a point even with the anterior half of third 
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infralabial (middle of third infralabial on one side of one and on 
both sides of another). 

Auricular lobules three to five, usually the latter number, the 
upper three lobules largest; femoral pores 16 to 20 (14-15 in one 
specimen); dorsals from occiput to base of tail 55 to 63. 

Remarks, The species is apparently confined to semiarid locali¬ 
ties. The specimens collected near Saltillo were found by Edward 
H. Taylor near the crest of a high hill at the north edge of the city. 

Range, Known only from southeastern Coahuila. 

Locality records. Coahuila: Patos (USNM 2845; Lt. Couch); 
near Saltillo (EHT & HMS 4300, 4418-4422, 4598); four to five 
miles north of Gomez Farias (EHT & HMS 4301); Jaral (FMNH 
1548, Heller & Barber). Published records are available from Red- 
mond^s Pass, Texas (Cope, 1900); Nuevo Leon (Boulengcr, 1890, 
1897; Gunther, 1890); Duvall Co., Texas (Boulenger, 1897). 
Stejneger (1916) states that the records from the latter two locali¬ 
ties are based upon Sceloporus disparilis. Copers specimen cannot 
now be found. Garman (1884) gives the locality ^^Sonora^^—un¬ 
doubtedly incorrect. 


Measuremonts and Scale Counts of Sceloporus omatus oruatus Baird 


Museum. 

Number . 

EHT 

dc 

HMS 

4422 

EHT 

& 

HMS 

4598 

EHT 

A 

HMS 

4420 

EHT 

& 

HMS 

4421 

EHT 

A 

HMS 

4418 

USNM 

2845 

Snout to vent. 

63.5 

67.0 

12.b 

73.5 

74,0 

82.5 

Tail. 


82+ 

109.0 




Snout to occiput. 

12.0 

12.0 

13.2 

13.5 

13.0 

15.2 

Snout to ear. 

16.0 

16 0 

18.0 

17,5 

17.0 

19.4 

Hind leg. 

7 

43.0 

47.5 


43.0 

51.4 

Tibia. 

? 

13 0 

16.2 


14.0 

16.5 

Fourth toe. 

15.2 

15.0 

17.0 

18.0 

15.0 

17.6 

Fifth toe. 

7 2 

7.6 

8.7 

9.2 

8 2 

9.6 

Lamellae, fourth toe. 

20-19 

16-19 

19-19 

19-18 

19-19 

20-20 

Femoral porea. 

16-16 

16-17 

18-19 

20-19 

17-18 

15-17 

Doraala. 

66 

55 

68 

55 

58 

60 

Ventrala. 

60 

65 

72 

74 

70 

76 

Boalea around body. 

54 

57 

57 

54 

57 

61 

Scales to head length. 

10.5 

9.5 

13.0 

11.0 

10.5 

11.0 

Ratio, hind leg to anout-vent. 


64.1 

65.5 


61.4 

62.4 

Ratio, fourth toe to 8nout>vent. 

23.9 

22.3 

23.4 

24.4 

20.2 

21.3 

Sex. 

9 

9 

cT 


9 

<#■ 
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Sceloponts omatus caeruleus Smith 

(Text Figs. 22 and 28; Plate LIV, Fig. 2) 

Sceloporua omatus caeruleus Smith, 1986a, pp. 227-280. 

Type locality. Five miles south of San Pe(iro, Coahuila, Mexico. 
Holotype DHD & HMS 350; paratypes DHD & HMS 348-9, 351- 
361; David H. Diinkle and H. M. Smith, collectors. 

Diagnosis. A member of the torqwtus group of Sceloporus; dor¬ 
sal scales, 47 to 53 from occiput to base of tail; posterior section of 
frontal reduced or variously divided; supraoculars in two rows, the 
scales of the outer row somewhat smaller than those of the inner 
row; lorilabials reduced to one row at a point below subocular; 
two canthals, normal in position; inner row of labiomentals termi¬ 
nating below third infralabial; femoral pores 12 to 17 (average 
13.7); ratio of hind leg to snout-vent measurement, 66.6 to 74.5; 
ratio of fourth toe to snout-vent mesaurement 22.7 to 27.4; length 
of tibia greater than snout-occiput measurement; length of fourth 
toe usually slightly greater than snout-ear measurement, sometimes 
equal or slightly less. General ground color bluish; nuchal collar 
four to six scales wide, light bordered; ventral surfaces of males en¬ 
tirely blue, without darker markings; a series of about seven dark 
blotches more or less evident on middle of back. 

Description of holotype. Head and body somewhat compressed; 
scales of head not rugose or keeled; scales in prefrontal, frontonasal 
and internasal regions rather strongly pitted; a few pits on other 
head scales; parietals single on either side, subtriangular, about one 
third size of interparietal; interparietal pentagonal, the posterior 
edge rounded and confluent with posterior edges of parietals; fron- 
toparietals small, square, separated medially by a small azygous 
scale; another small scale between frontal and right frontoparietal; 
posterior section of frontal slightly less than one third size of an¬ 
terior section; prefrontals in contact medially, but slightly smaller 
than anterior section of frontal; lateral frontonasals subequal in size 
to prefrontals; median frontonasal somewhat larger; scales in inter¬ 
nasal region irregular; nasal small, the anterior border about nostril 
somewhat wider than posterior border; nasal separated from ros¬ 
tral ; supraoculars in'two rows, the scales of the outer row about half 
as large as scales of inner row; one complete and another incomplete 
row of scales between supraoculars and superciliaries; one row of 
rather broad scales between supraoculars and median head scales; 
six superciliaries, the fifth entirely concealed by the fourth, which 
is abnormally divided into two; two canthals, nonnal in position, the 
first somewhat smaller than the second; subjaasal smaller than loreal, 
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which very long and narrow; jireocular not divided; subocular fol¬ 
lowed by two small, well-differentiated, strongly keeled postoculars; 
lorilabials reduced to one row by two scales below subocular. 

Mental subtriangular (tending toward pentagonal), with a lateral 
border slightly more than one half that of rostral; mental followed 
by about four pairs of jiostmcntals; scales of first pair of postmen¬ 
tals in contact medially; outer row of labiomentals separated from 
mental by partial contact of first postmental and first infralabial; 
inner row of labiomentals terminating at a point even with anterior 
half of third infralabial; median gular scales about one third smaller 
than lateral gular scales; scales in anterior i)art of gular area with 
a terminal pit, those in extreme posterior part of gular area notched. 



Fig. 23. Head scales of Sceloporus omatus caeruleus Smith. DHD HMS 
356, five miles south of San Pedro, Coahuila; actual head length, snout to 
occiput, 11.6 mm. 


Auricular lobules three or four, distorted on one side; on the 
other side the median two are much larger than the outer two, 
rounded, not keeled, subequal in size to scales in temporal region; 
scales between ear and lateral nuchal fold one third or one fourth 
the size of scales in temporal region; latter scales keeled, denticu¬ 
late, mucronatc; a weak skin fold between upper edge of lateral 
nuchal pocket and lower edge of ear, surmounted by small, very 
strongly keeled and mucronate scales; median dorsal scales smooth, 
sometimes rounded, usually with one or two terminal pits or den- 
ticulations, rarely with a terminal mucrone; lateral scales somewhat 
smaller than median dorsal scales, keeled, mucronate, denticulate, 
with terminal pits; median abdominal scales about one third to one 
half the size of median dorsal scales, somewhat larger than preanal 
scales; scales on chest slightly larger than those in middle of belly; 
scales on abdomen and on chest smooth, rounded; enlarged postanals 
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present, separated by two scales; subcaudals smooth except toward 
extreme tip of tail; dorsal caudal scales near base of tail slightly 
larger than median dorsals on body. 

Dorsal scales of foreleg somewhat smaller than dorsal scales on 
body, keeled, mucronate, with terminal denticulations and pits; 
scales on lower foreleg somewhat smaller than those on upper; 
ventral scales of foreleg smooth, notched or with terminal pits, those 
on lower foreleg somewhat smaller than dorsal scales of same mem¬ 
ber; ventral scales on upper foreleg about half as large as ventral 
scales of lower foreleg; lamellar formula for fingers, 10-14-17-18-13 
(9-14-18-18-13). 

Dorsal scales of hind leg keeled, mucronate, denticulate and with 
terminal pits; dorsal scales of tibia somewhat larger than dorsals on 
body, those on femur slightly smaller; ventral scales of hind leg 
smooth, rounded or notched; ventral scales of shank slightly smaller 
than dorsal scales of the same member; ventral scales in front of 
femoral pore series subequal in size to preanal scales, gradually in¬ 
creasing in size toward anterior face of femur; scales on posterior 
surface of femur strongly keeled, strongly mucronate, slightly larger 
than preanal scales, abruptly decreasing in size immediately pos¬ 
terior to femoral pore series; no postfemoral dermal pocket; lamellar 
formula for toes 7-13-17-20-16 (7-13-18-20-16). 

Color. General dorsal color pale blue, with a greenish suffusion; 
a series of large black blotches, about six in number, of indefinite 
outline, on middle of back, separated from each other by one row 
of light scales; nuchal collar four scales wide, with light anterior 
and posterior borders about two scales wide; posterior light border 
extending onto proximal end of forearm; anterior border terminating 
on sides of neck slightly above and posterior to lateral nuchal fold; 
a light bar across neck between ear and foreleg, terminating on sides 
of neck about at a level with upper edge of ear; an indistinct, broken 
light line across neck between upper edges of ear; a few light-colored 
scales in temporal region; limbs dimly banded. 

Black nuchal collar continuous about neck; a suffusion of black 
in groin, extending gomewhat on ventral surface between groins; 
entire ventral surfaces of other parts, including head, limbs and tail, 
bluish; the sides of the belly, lower surfaces of hind limbs, median 
gular area and basal region of tail grey smalt blue; lower surfaces of 
forelegs and distal part of tail suffused with pale blue; median 
anterior abdominal and anterior gular regions suffused with irides¬ 
cent apple green; ventral surfaces of hards^And feet white. 
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Variation. The dorsal coloration of all paratypes is much as in 
the holotype. In females the general ground color is less brilliant. 
The ventral coloration of the males is much as in the holotype. In 
younger males the ventral surface of the tail, hind limbs and an 
indistinct, narrow median area in middle of abdomen are whitish. 
Females are whitish below, without dark markings, sometimes with 
a general light suffusion of pale blue. 

The parietals are from one third to one sixth the size of the 
interparietal; the frontoparietals are divided on one side in one, on 
both sides in another (in the latter specimen, the posterior part of 
each divided frontonasal is fused with the interparietal); the frontal 
touches the interparietal in two; the frontoparietals contact medially 
in one; an azygous scale lies between the frontoparietals in nine; 
the posterior section of the frontal is divided into two scales in five 
specimens; in one the posterior section.is absent; in seven the frontal 
is normally divided, the posterior part always considerably smaller 
than the anterior; the supraoculars are always in two rows, the 
scales of the outer row smaller than those of the inner; the row of 
scales separating the supraoculars from the median scales is always 
composed of broad, not elongate, scales; all supraoculars separated 
from median head scales; prefrontals in contact in all; invariably 
two canthals, normal in position and relationships with other scales; 
preocular divided in eight; lorilabials reduced to one row at a point 
bejpw subocular in all; outer row of labiomentals terminating below 
anterior half of third infralabial in all but two; in one of these it 
terminates below the posterior half of the third, in the other it 
terminates below the anterior half of the fourth. 

Auricular lobules three to five, usually with two much larger than 
the others; dorsal scales 47 to 53, average 49.7; femoral pores 12 to 
17, average 13.7. Other characters of scalation approximately as in 
holotype. Variations in proportions and certain scale characters are 
given in the accompanying table. 

Habits. Specimens of this subspecies were found on large rocks 
on the north exposure of a range of low, arid hills a short distance 
north of the road from Torreon to Saltillo, about five miles south 
and slightly east of San Pedro. Peculiarly enough, the species was 
not found on a somewhat higher range of hills a short distance south 
of the road; it is possible that it was not sufficiently warm when Mr. 
Dimkle and I collected there. It was about 11:00 a. m. when the 
lizards were encountered in relative abundance. They were ex¬ 
tremely wary, and could be collected successfully only by sighting 
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them at a considerable distance and then approaching as cautiously 
as possible. The brilliant ventral coloration of the males was very 
conspicuous as they protruded their heads and breasts above the 
edges of rocks. 

Range, Known only from the type locality. (See fig. 22 for dis¬ 
tributional map.) 

Sceloporus dugesii dugesii Bocourt 

(Text Figs. 22 and 24; Plate LV, Fig. 1) 

Sceloporus dugesii Bocourt, 1874, pp. 188-190, pi. 18, figs 7, 7a, 7b; Carman, 1884, p. 
18; Boulenger, 1886, pp 224-226; Gunther, 1890, p. 71. 

Sceloporus pleurolepts Gunther, 1890, pp. xii, 74-75, pi. 82, fig. B. 

Sceloporus yarrovii Gunther, 1890, pp. xu, 69 (pait); Boulenger, 1897, pp. 483-385 (part). 

Type locality, Colima. 

Diagnosis, A member of the torquaUis group of the genus 
Sceloporus; dorsal scales, 41 to 50 from occiput to base of tail; 
lateral scales considerably larger than median dorsal scales, in 
oblique rows, and each with an apical mucrone arising within the 
free margin of the scale; ratio of hind leg to snout-vent measure¬ 
ment, 52.5 to 6] .7; ratio of fourth toe to snout-vent measurement, 
17.4 to 24.1; fourth toe shorter than distance from snout to posterior 
border of ear; femoral pores, 9 to 13; head scales rugose (micro¬ 
scopically); posterior section of frontal reduced; supraoculars in 
two irregular rows; frontoparictals rarely in contact medially; black 
nuchal collar narrow, three or four scales wide, with a light posterior 
border not over a scale wide, passing onto shoulder; anterior light 
border of collar absent or indistinct; a dim, dark line from eye 
through upper part of ear to collar, bordered above and below by 
a narrower light line; back uniform gray or with indistinct darker 
spots; throat not conspicuously barred. Maximum snout-to-vent 
measurement, 87.5 mm. 

Description (from EHT & HMS No. 2759, male). Head and 
body flattened; head scales rugose and pitted; a single rounded 
parietal on each side; interparietal pentagonal, about three and one 
half times as large as either parietal; a single frontoparietal on 
each side, rectangular, about two thirds as large as either parietal; 
frontal touching interparietal, separating frontoparictals medially; 
posterior section of frontal about two fifths the size of anterior sec¬ 
tion; prefrontals slightly more than half the size of anterior section 
of frontal, separated medially by narrow contact of frontal and 
median frontonasal; latter separated on each side from lateral 
frontonasals by a small, elongate scale; a pair of rather large scales 
preceding median frontonasal, in turn preceded by a pair of large 

42—6037 
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int6rnasals separated from rostral by a pair of small, narrow scales; 
supraoculars six or seven, divided, separated from median head 
scales by a row of small scales, from superciliaries by one complete 
and anotlicr incomplete row of scales; nasal small, separated from 
rostral, the portion anterior to naris strongly tapered but much 
broader than part posterior to naris; subnasal present, moderate in 
size; a single loreal on each side, about equal in size to subnasal; 
preocular large, not divided; two canthals, the first not forced above 



Fia, 24. Head scales of Sceloporus dugeUi dugem Bocourt. EHT & HMS 
2761, near Magdalena, Jalisco; actual bead length, snout to occiput, 15.7 
nun. 


canthal ridge nor contacting lorilabials; subocular normal, followed 
posteriorly by two well-differentiated, strongly keeled postoculars; 
rows of lorilabials reduced to one at a point below subocular; about 
four infra- and supralabials to a point below middle of eye. 

Mental pentagonal, with a labial border about two thirds that of 
rostral; about three pairs of well-differentiated postmentals, the 
scales of the anterior pair in contact medially; outer row of labio¬ 
mental scales narrowly separated from mental by partial contact of 
first infralabial and first postmental; inner row of labiomental scales 
terminating anteriorly below the posterior part of second infralabial; 
gular scales smooth, rounded except in extreme post^ior part of 
gular region, where they have a single, sttall, apical notdh. 
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Three or four auricular lobules, the upper ones smooth and 
rounded, the lower ones acuminate, all smaller than preceding scales; 
temporal scales keeled, not mucronate; scales between ear and lat- 
eml nuchal fold somewhat larger than in temporal region, keeled 
and strongly mucronate; lateral nuchal fold strongly oblique; dorsal 
scales weakly keeled, not mucronate; lateral scales in oblique rows, 
nearly twice as large as median dorsals, keeled, rather strongly 
mucronate, with the apical mucrone of each arising within the free 
edge of the scale; ventral scales rounded or very weakly notched, 
about one third the size of median dorsals; preanal scales as large 
as or slightly larger than median ventral abdominals; scales between 
hind legs about half the size of preanals; scales on anterior part of 
chest slightly larger than tlie scales posterior; subcaudals smooth 
except toward tip of tail; postanals enlarged, separated by a pair 
of small scales; dorsal caudals near base of tail about twice as large 
as median dorsals oji body. 

Dorsal scales of foreleg subequal in size, about equal to dorsals 
on body, keeled, weakly mucronate; ventral scales of foreleg very 
weakly keeled or smooth, weakly mucronate, those on lower foreleg 
about one third larger than those on humerus and somewhat smaller 
than dorsals of foreleg; lamellar fonnula for toes, 8-12-16-17-12 
(9-13-17-16-11). 

Dorsal scales of hind limb keeled, strongly mucronate, those on 
femur subequal in size to dorsals on body and somewhat smaller 
than those on tibia; ventral scales of hind leg smooth, rounded, 
those on tibia about one half size of dorsals of same member; scales 
preceding femoral pore series smaller than preanals; scales on pos¬ 
terior surface of femur about three times as large as preanals, 
strongly keeled, strongly mucronate, abruptly decreasing in size im¬ 
mediately behind femoral pore series; scales on posterior surface of 
femur near insertion surrounded and separated slightly from each 
other by granules; no postfemoral dermal pocket; lamellar formula 
for toes, 8-12-16-21-13 (9-11-16-19-14). 

Color. Dorsal ground color brown-gray; black nuchal collar nar¬ 
row, about three scales wide, darker posteriorly and merging with 
grotmd color anteriorly; collar with a light, narrow, posterior border 
about one scale wide, passing onto humerus; a few irregular dark 
and light markings on neck; a dark line about one scale wide from 
posterior edge of orbit through upper part of ear to nuchal collar; 
this line bordered above and below by a light line about one scale 
wide; back uniform, without markings; a faint dark line from a 
point above axilla to groin; below this line, sides of body darker; 
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limbs uniform or very dimly banded; tail with narrow, very dim 
bands toward tip; throat cobalt blue, lighter anteriorly; chest 
cream, blue encroaching a short distance on the sides anteriorly; 
sides of belly azure blue laterally, cobalt blue medially, bordered 
internally by a black band three or four scales broad, terminating 
anteriorly a short distance from axilla, and posteriorly involving 
the region of the groin and encroa(*hing a short distance upon an¬ 
terior proximal surface of femur; ventral surfaces of limbs, tail and 
middle of belly cream, immaculate. 

Variation. Variation in essential scale characters of the body 
and in measurements is given in the accompanying table. The 
variation of the head scales is as follows: Enlarged supraoculars 
always divided, the scales of the inner row larger than those of the 
outer row, which is usually incomplete; supraoculars always sepa- 
rated from the median scutes by at least a single series of small 
scales, frequently by another incomplete series also; one fronto¬ 
parietal divided in one specimen, both divided in two; posterior 
frontal contacting interparietal in thirteen specimens, separated by 
an azygous scale in fourteen, and separated by contact of fronto- 
parietals in four; posterior frontal transversely divided in four 
specimens, broken into small scales (three or four) in four; anterior 
frontal one and one half to three and one half limes as large as 
posterior frontal; median frontonasal contacting frontal in ten speci¬ 
mens, separated by an azygous scale in thirteen, and by contact of 
the two prefrontals in twelve; second canthal contacts subnasal, 
forcing first canthal above the canthal ridge, on both sides in three 
specimens, and on one side in three; two complete rows of scales 
separating subocular from superior labials on both sides in seven 
specimens, and on one side in two; lateral row of the two rows of 
scales intercalated between infralabials and postmentals separated 
from the mental by a paitial contact of first postrnental and first 
iiifralabial in all but one specimen; inner of these two rows termi¬ 
nated under second sublabial on both sides in ten specimens, on one 
side in three, under the third labial on both sides in five, on one side 
in three, under the suture between the second and third sublabial on 
both sides in fifteen, on one side in four. 

The dorsal head scales are usually distinctly although not strongly 
rugose, both in young and in old specimens. Occasional specimens 
have this rugosity confined to the internasal region and the scales 
about the supraorbitals. 
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The coloration is more or less as given by Bocourt (1874). The 
neckband is narrow, three or four scales wide at the widest point. 
The two rows of spots dowm the back, one on each side of the mid¬ 
dorsal line, are not regularly present, nor arc the spots on the sides 
usually present. Usually no spotting whatsoever is visible on the 
back. In one specimen the spots on the sides are arranged in longi¬ 
tudinal series, not in oblique series diverging posteriorly. Some 
specimens have very light-browm spots scattered over the dorsum. 
The lateral ventral abdominal areas of males are azure to cobalt 
blue, bordered internally from opposite the axilla to the groin by a 
black band some four scales wide. A median whitish abdominal 
area is six scales wide at the narrowest point; the throat is largely 
cobalt blue, wdth some lighter areas sometimes visible as oblique 
lines. The females are whitish beneath, with irregular blue mark¬ 
ings on the throat; sometimes these markings are arranged in ob¬ 
lique lines converging posteriorly. 

Habits and habitat. Specimens of this species were collected in 
Nayarit and Jalisco on rock fences. Some were collected as early 
as June 10, and at this time the newly born young were running 
about the fences. It is assumed that the form is ovoviviparous. 

Remarks. Boulenger^s specimens of Sceloporus dugesii described 
in his monograph of 1897 are not dugesii dugesii, but dugesii inter¬ 
medins. However, it appears very probable that the specimens he 
included with jarrovii from north of Rio de Santiago, Jalisco (ex¬ 
cept one); La Cumbre de los Arrastrados, Jalisco; Ixtlan, Jalisco; 
and from La Venta, Guadalajara, are all dugesii dugesii. Giinther^s 
type of pleuTolcpis is in this scries. The description of jarrovii given 
by Boulenger, thus considered, is a composite and not descriptive 
of either species alone. In the table, however, are given a number 
of rather illuminating data. The femoral pores are fewer in the 
southern specimens, the fourth toe shorter, the tibia shorter and the 
snout-ear measurement shorter—all points of difference between 
jarrovii and dugesii dugesii. Gunther’s description of pleurolepis, 
moreover, is entirely applicable to dugesii dugesii —much less to 
jarrovii. The very large lateral scales, which he stresses, are much 
larger in dugesii dugesii than in jarrovii. Aside from the shape of 
the frontal, the depiction of which may not necessarily be accurate, 
the figures accompanying the description of pleurolepis illustrates 
well enough the form dugesii dugesii. The femoral pores are 12 in 
pleurolepis, never less than 13 in jarrovii, but 9 to 13 in dugesii 
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dttgem; and the supraoculars are not divided, or are not eo nearly 
equally divided in jarrovii as in dugesii. 

The single specimen of Boulenger’s jarrovii from Rio Santiago 
which does not form the type of pleterolepis appears actually to be 
jarrovii, judging from the data given in his table. If the locality 
is correct, then jarrovii and dugesii overlap each other in their dis¬ 
tribution. 

In the agglomeration of Boulenger’s table for jarromi are also two 
specimens from San Luis Potosi which have the characters of minor, 
and another from Duvall county, Texas, which has the characters of 
poinsettii. 

Range. Along the coastal ranges of western Mexico from south¬ 
ern Nayarit to Colima. (See fig. 22 for distributional map.) 

Locality records. Jalisco: near Magdalena (EHT & HMS 2758- 
2772); near La Quemada (EHT & HMS 2806-2824); near Chapala 
(EHT & HMS 2833); north of Rio Santiago (type locality of 
pleurolepis) (Gunther, 1890; Boulenger, 1897); La Venta, Gua¬ 
dalajara (Boulenger, 1897); Itzatlan (USNM 47887-90, Nelson and 
Goldman); Jacala (USNM 64658-60, Nelson and Goldman); west 
of Orendain (AMNH 18454, Paul D. R. Riithling); El Aguilar 
Mine, Hostotipaquillo (AMNH 15493, Paul D. R. Riithling). 
Colima: (Bocourt, 1874; German, 1884) (type locality of dugem). 
I^ayarit: Ixtlan (Boulenger, 1897). 

Sceloporus dugesii intermedins (Dug^) 

(Text Firs. 22 and 26; Plate LV, Fig. 2) 

Troptdolepia intermcdius Dugt'is, 1870, p. 248 (nomen nudum). 

8ed€porti$ intermediw Dugds, 1877, pp. 20-84, pi. 1, figs. 21-82; Gunther, 1890, p. 71. 

Scelopprus dugem (non Bocourt) Gope, 1870, p. 266; idem, 1886, p. 408; idem, 1887, 
p. 88; Duges, 1806, p. 479; Boulenger, 1897, p. 486; idem, 1898, p. 016; Cope, 1900, pp. 
886, 841-848; 7 Werner, 1903, p. 844. 

Type locality. Noria, near Zamora, hacienda of D. Epifanio 
Jimenez (Michoacdn). 

Diagnosis. A member of the torquatus group of the genus Sce¬ 
loporus; dorsal scales, 47 to 54 from occiput to base of tail; femoral 
pores, 10 to 15; fourth toe shorter than (rarely about equal to) dis¬ 
tance from snout to posterior border of ear; ratio of hind leg to 
snout-vent measurement, 64.7 to 61.1; ratio of fourth toe to snout- 
vent measurement, 19.5 to 22.1; lateral scales in oblique rows, the 
median laterals distinctly larger than median dorsals, and with 
terminal mucrones arising wdthin free edge of scales; head scales 
not rugose; frontoparietals usually in contact; posterior section of 
frontal reduced; supraoculars in two rows; a series of dark spots 
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down back on either side of middorsal line, with a dark line extend¬ 
ing obliquely posteriorly from each; black nuchal collar narrow, 
about three scales wide, with a narrow, light, posterior border; 
anterior light border indistinct; throat with distinct, oblique, blue 
bars; sides of abdomen blue, bordered medially by a broad band of 
black; middle of belly and chest cream; black nuchal collar not 
confluent on ventral surface; ventral surfaces of limbs and tail 
cream. Maximum snout-vent measurement, 79 mm. 

Description (from EHT & HMS No. 3690, male). Head some¬ 
what depressed; dorsal and lateral head scales with numerous pits, 



Fig. 25. Head scales of Sceloporus dugesii intermedius (Duges). EHT & 
HMS 3690, near Acambaro, Guanajuato; actual head length, snout to occiput, 
11.6 mm. 


otherwise smooth; a small, rounded parietal on each side; inter¬ 
parietal about four times as large as either parietal; frontoparietals 
single on each side, rectangular, about two thirds size of parietal, 
broadly in contact medially; frontal normally divided, the posterior 
section slightly less than half the area of the anterior section; pre- 
frontals in contact medially; median frontonasal as large as an¬ 
terior section of frontal, wedged between the two prefrontals; lat¬ 
eral frontonasals about one third the size of median frontonasal, in 
contact with the latter and both canthals; four intemasals, the pos¬ 
terior pair in contact with median frontonasal, the anterior pair 
separated from rostral by a row of small scales; nasal small, sepa¬ 
rated from rostral, the part anterior to the nostril about one fourth 
the diameter of naris; subnasal small; loreal elongate, subequal in 
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size to subnasal; preocular large, entire; two canthals, the anterior 
smaller, not forced above canthal ridge nor in contact with lori- 
labials; subocular followed by one well-differentiated, strongly 
keeled postocular; supraocular scales in two rows, the scales of the 
median row somewhat larger than those of the lateral row; one 
row of small scales between supraoculars and median head scales; 
one complete row, and another incomplete row on one side, of scales 
between supraoculars and superciliaries; lorilabials reduced to one 
row at a point below subocular near its posterior end; four supra- 
and five infralabials to a point below middle of eye. 

Mental with a labial border about two thirds that of rostral, fol¬ 
lowed by about three pairs of well-differentiated postmentals, the 
scales of the anterior pair in contact medially; outer row of labio¬ 
mental scales narrowly separated from mental by a narrow con¬ 
tact of first postmental and first infralabial; inner row of labiomen- 
tals terminating below anterior half of third infralabial; gular scales 
smooth, mostly entire, those on posterior part of throat weakly 
notched at apex. 

Three auricular lobules, smooth, rounded, the upper longest, the 
middle largest, somewhat larger than preceding scales; scales in 
temporal region weakly keeled, weakly mucronate; scales between 
ear and lateral nuchal fold somewhat larger than temporal scales, 
those on crest of nuchal fold rather strongly keeled and mucronate; 
lateral nuchal fold not extremely deep; dorsal scales very weakly 
keeled, not mucronate; lateral scales of body more strongly keeled 
and mucronate, with numerous lateral denticulations; mucrones of 
lateral scales not arising at tip of scale, but a short distance within 
the free margin, leaving a denticulate flange about the posterior 
edge of the scale; lateral scales considerably larger than dorsals, in 
oblique rows; ventral scales about half as large as dorsals, smooth, 
rounded or very weakly notched at apex; preanal scales somewhat 
smaller than median ventral abdominals; scales on anterior part of 
chest larger than scales posterior; subcaudals smooth at base of 
tail, keeled and mucronate distally; postanals enlarged, separated 
by two small scales; dorsal caudals largest just back of base of tail, 
about twice as large as median dorsals on back. 

' Dorsal scales of foreleg subequal in size, those on humerus some¬ 
what larger and about equal in size to median dorsals of body; 
dorsal scales of foreleg keeled, mucronate, the mucrones arising 
within the edge of the scale; ventral scales of foreleg keeled Rnd 
mucronate (except some on lower foreleg), those on lower foreleg 
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equal in size to dorsals of same member, about two or iJiree tiuMS 
as large as scales on ventral surface of humerus; lamellar formula 
for fingers, 9-12-16-16-13 (?-ll-16-16-?). 

Dorsal scales of hind leg strongly keeled, strongly mucronate 
(more so on tibia), those on femur about equal in size to those on 
middle of back, those on tibia much larger, slightly larger than 
median lateral scales on body; ventral scales on tibia smootili, mu- 
cronate, about two thirds as large as dorsals of same member; ven¬ 
tral scales of femur smooth, rounded or weakly notched at apex, 
smaller toward femoral pores, the smallest about equal in size to 
preanals; scales on posterior surface of femur keeled, mucronate, 
somewhat larger than preanals, abruptly decreasing in size im¬ 
mediately posterior to series of femoral pores; scales on posterior 
surface of femur near tail surrounded and separated slightly from 
each other by granular scales; no postfemoral dermal pocket; lamel¬ 
lar formula for toes, 8-12-17-18-14 (7-12-17-18-14). 

Color. General ground color brownish-gray to light brown (pale 
blue in specimens having shed the scales); black nuchal collar nar¬ 
row, three or four scales wide, with a narrow, posterior light border, 
about one scale wide, interrupted medially; light posterior border 
passing onto humerus, with the part on body narrowly bordered 
posteriorly with black; light anterior border of black collar broken 
into spots; an indistinct light line from upper labial region through 
upper portion of ear across neck to black nuchal collar; a few light 
fiecks on neck anterior to collar; a series of seven small, rounded 
black spots of indefinite outline on each side of middorsal line, the 
spots not regularly paired; about an equal number of narrow dark 
bands on sides of body, one or two scales wide, passing obliquely 
laterally and posteriorly, each originating at or near one of the dark 
spots on back; a few scattered light flecks on back; limbs dimly 
barred or spotted with black or dark gray; tail distinctly banded, 
the dark bands about two scales wide, the light bands about one; 
each band darker distally than proximally. 

Throat with a pale blue ground color, becoming white near chin; 
several narrow, oblique, dark blue lines on throat converging pos¬ 
teriorly ; extreme ant&ior part of chest with two bands encroaching 
medially a short distance from the sides; chest, a narrow band down 
middle of abdomen fom to six scales wide, ventral surfaces of limbs 
and tail cream; sides of belly asure blue, bordered medially by a 
broad black band about five scalra wide; this black band abnqitly 
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terminating a short distance posterior to axilla, slightly increasing in 
width in region of groin, encroaching slightly upon anterior proximal 
surface of femur. 

Variation. The variation in head scales is as follows: Thesupra- 
oculars are always in two rows, or one row and part of another. 
Occasionally there is but a single scale divided. The frontoparietals 
contact medially in thirty; an azygous scale separates them in four; 
and the fr<mtal contacts the interparietal in nineteen. The frontal 
is transversely divided into three scales in three; the anterior frontal 
is longitudinally divided in two. The posterior portion of the frontal 
is always smaller than the anterior, varying from two thirds to one 
fourth the size of the latter. The frontoparietals are divided into 
two scales on one side in two specimens. The median frontonasal 
contacts the anterior frontal in twenty-five; it is separated by an 
azygous scale in one; the prefrentals contact medially in twenty- 
seven. The first canthal touches the rows of scales above the supra- 
labials in three specimens; the preocular is separated from these rows 
in three; the second canthal contacts the subnasal, forcing the first 
canthal above the canthal ridge, on both sides in sixteen, on one side 
in six. The lateral row of the two rows of scales intercalated be¬ 
tween the infralabials and the series of postmentals is invariably 
separated from the mental by a partial contact of the first post¬ 
mental and first infralabial. 

Other details of scutellation and proportions are given in the ac¬ 
companying table. 

The coloration is much as described by Dug^ (1877), and quite 
different from that of d. dugesii, when specimens of both forms are 
compared side by side. In dorsal coloration there is but little if any 
sexual dimorphism. A narrow black nuchal collar about five or six 
scales wide (maximum) is present; its anterior border either blends 
more or less insensibly into the ground color of the neck or is 
marked by a few small whitish spots; its posterior border is always 
distinct and delimited by a narrow white line one and one half to 
two scales wide, sometimes broken medially into a series of spots. 
Behind this on the back follows a double series of about seven, 
usually rounded, black spots of indefinite outline. On the sides of 
tile body is a corresponding number of oblique black bars, one to 
one and one half scales wide, divergent posteriorly, each originating 
from or near one of the median black spots on the corresponding 
side. These bars and spots are not easily visible on specimens which 
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have shed their scales, but on all others are easily discernible, 
although the black is variable in intensity. The tail is distinctly 
banded, the lighter olive bands narrower than the darker olive or 
brownish bands. 

In males the lateral ventral abdominal areas are usually lavender, 
sometimes azure blue; these areas are bordered medially by a black 
band about four scales wide, extending from opposite the axilla to 
the groin. The medial abdominal area, ventral surfaces of limbs, 
chest and sometimes the throat and gular regions are cream. The 
throat region is occasionally pale blue. Oblique, narrow, dark-blue 
lines traverse the throat. These lines are always quite distinct, both 
in young and in old. 

The ventral surfaces of the limbs and abdomen of females are 
usually uniformly cream-colored; in some very large specimens a 
faint indication of the markings of the male is evident. The gular 
region is marked as in the male, except that the ground color is al¬ 
ways cream, not bluish. 

Habits and habitat, S. d. intermedins was found most frequently 
on rock fences, occasionally on limestone ledges. They are not wary 
and sometimes could be caught by hand. 

No females have eggs in the oviducts. Very young specimens 
were frequently collected in August. In the early part of June I 
collected dugesii dugesii on the western coast of Mexico, and at this 
time the females had no eggs or young in the oviducts. Very small 
individuals were numerous on rock fences. Although positive evi¬ 
dence is lacking, it is assumed from these data that both subspecies 
of dugesii are ovoviviparous, and that they must give birth to their 
young during May. 

Remarks. As may be discerned by comparison of the above de¬ 
scription of intermedins with that of dugesii, there is ample justi¬ 
fication for the recognition of both forms. They differ obviously 
in the average number of dorsals from occiput to base of tail; the 
median lateral scales are proportionately larger than the median 
dorsals in dugesii] the head scales are definitely rugose (micro¬ 
scopically) in dugesii, smooth in intermedins] the frontoparietals 
rarely contact medially in dugesii, but usually do so in intermedins ; 
the maximum size is greater in dugesii (87.5 mm., snout to vent) 
than in intermedins (79 mm.). The oblique dorsal abdominal bars 
are absent in dugesii; the gular region is rarely rayed in dugem as 
in intermedins, and never distinctly so. 

Cope (1900) remarks that dugesii (d, intermedins) is most closely 
related to omatus. The additional material of the latter species in 
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these collections makes still more evident this relationship. There 
are but few points of difference in scutellation. The supraoculars in 
intermedins are larger, and the posterior section of the frontal is 
less reduced and never entirely suppressed as in omatus. Limb 
proportions are quite different in the two species, ormtus possessing 
considerably longer limbs; the fourth toe is also longer. Differences 
in coloration are apparent, omatus lacking the convergent lines on 
the throat and the diagonal lines on the sides of the body. 

Range. Known only from Guanajuato and northern and central 
Michoacdn. (See fig. 22 for distributional map.) 

Locality records. Guanajuato: (USNM 9904-5, 9886, 9893, A. 
Dug^s; Duges, 1870; Cope, 1879, 1885, 1887); near Ac&mbaro 
(EHT & HMS 3651, 3652, 3683-3697, 3940-3948, 3950-3966, 3968- 
3972, 4041). Michoacdn: (Boulenger, 1898); Zamora (USNM 
47791-2, Nelson & Goldman); La Noria (Duges, 1877, 1896; Bou¬ 
lenger, 1897); Arroyo Zarco (Duges, 1896); near Zinapecuaro (EHT 
& HMS 3662-3666); Patzcuaro (FMNH 1005 [5 spec.], C. E. Meek; 
USNM 20145-58, P. L. Jouy; USNM 47219-21, 47223, E. W. Nel¬ 
son). Jalisco: Ocotlan (FMNH 999 [4 spec.], S. E. Meek). 

BIBLIOGRAPHY 

Bailey, Vernon. 1905. Biological sun^ey of Texas. North Amer. Fauna 
26:1-222. 

- 1913. Life zones and crop zones of New Mexico. North Amer. Fauna 

35:1-100. 

Baird, Spencer F. 1859. Description of new genera and species of North 
American lizards in the museum of the Smithsonian Institution. Proc. 
Phila. Acad. Nat. Sci., 1858, pp. 253-256. 

- 1859a. Reptiles of the boundary. U. S.-Mexico Boundary Surv. 2:1-35, 

41 pis. 

Baird, Spencer F., and Charles Girard. 1854. Characteristics of some new 
reptiles in the museum of the Smithsonian Institution. Proc. Phila. Acad. 
Nat. Sci, 6:125-129. 

Barbour, Thomas, and Leon J. Cole. 1906. Vertebrata from Yucatan. Rep- 
tilia, Amphibia, and Pisces. Bull. Mus. Comp. Zodl. 50:146-159, 1 pL 
Booourt, F. 1874. Mission scientifique au Mexique et dans J'Amerique cen- 
trale . . . Liv. 3 and 4, pp. 113-280, pis. 16, 17, ITbis, 18, 18bis, 19, 20A, 
20B, 20C, 23. 

BoETTaER, 0. 1893. Katalog der Reptilien-Sammlung im Museum der Sen- 
ckenbergischen Naturforschenden Gesellschaft. I. Teil (Rhynchocephalien, 
Schildkroten, Krokodile, Eidechsen, Chamaleons). x, 140 pp. 

BoxmENQER, George Albert. 1885. Catalogue of the lizaids in the British Mu¬ 
seum (Natural History). Volume I. xii, 436 pp., 32 pis. 

- 1890. First report on additions to the lizard ooUeotion Ih the Britiedi 

Museum. Zool. Soc. London, Prpc«, 1890, pp. 77«:86, jds. S-11. 



Smith: Genus Sceloporhs 


671 


- 1894. Second report on additions to the lizard collection in the Natural- 

History museum. Proc. ZooL Soc. London, 1894, pp. 722-736, pis. 47-49. 

-- 1897. A revision of the lizards of the genus Sceloporus. Proc. ZooL 

Soc. London, 1897, pp. 474-522, pi. 33. 

- 1898. Third report on additions to the lizard collection in the Natural- 

History museum. Proc. Zodl. Soc. London, 1898, pp. 912-923, pis. 55-57. 
Brown, Arthur Erwin. 1903. Texas reptiles and their faunal relations. Proc. 

Phila. Acad. Nat. Sci., 1903, pp. 543-558. 

Burt, Charles E. 1932. Some Mexican herpetological records. Copeia, 1932 
(3):168. 

Cope, E. D. 1866. Fourth contribution to the herpetology of tropical America. 
Proc. Phila. Acad. Nat. Sci., 1866, pp. 123-132. 

- 1875. Check-list of North American Batrachia and Reptilia . . . 

Bull. U. S. Nat. Mus. 1:104 pp. 

- 1876. Description of Sceloporus jarrovii, Cj. Yarrow, 1875, pp. 669- 

671, pi. 23, figs. 2-2d. 

- 1879. Eleventh contribution to the herpetology of tropical America. 

Proc. Amer. Philos. Soc. 18 :261-277. 

- 1880. On the zoological position of Texas. Bull. U. S. Nat. Mus. 17: 

iv, 61 pp. 

- 1883. Notes on the geographical distribution of batrachia and reptilia in 

western North America. Proc. Phila. Acad. Nat. Sci., 1883, pp. 12-35. 

- 1885. Twelfth contribution to the herpetology of tropical America. 

Proc. Amer. Philos. Soc. 22 (118): 167-194, 1 pL 

- 1885a, A contribution to the herpetology of Mexico. Proc. Amer. 

Philos. Soc. 22:379-404. 

—— 1886. Thirteenth contribution to the herpetology of tropical America. 
Proc. Amer. Philos, Soc. 23 (122) :271-287. 

—-- 1887 . Catalogue of batrachians and reptiles of Central America and 

Mexico. Bull. U. S. Nat. Mus. 32:1-98. 

- 1888. Catalogue of Batrachia and Reptilia brought by William Taylor 

from San Diego, Texas. Proc. U. S. Nat. Mus. 11:395-398. 

- 1900. The crocodilians, lizards and snakes of North America. Rept. 

U. S. Nat. Mus. 1898, pp. 163-1270, 36 pis., 347 figs. 

CouES, Elliott. 1875. Synopsis of the reptiles and batrachians of Arizona, 
with critical and field notes, and an extensive synonymy. Geog. Qeol. Expl. 
Surv. W. 100th Mer. 6:685-633. 

Ditmars, Raymond L. 1907. The reptile book. Doubleday. New York, 
pp, 1-472. 

Duaka, Alfredo. 1870. Catalogo de animales Vertebrados observados en la 
Repfiblica Mexicana. La Naturaleza 1 (1869-70): 137-145. 

- 1877. Una nueva especie de saurio. La Naturaleza 4:29-34, pi. 1. 

—- — 1887. Erpetologia del Valle de Mexico. La Naturaleza (2d zer.) 1:97- 
146, pis. 11-13. 

- 1896. Reptiles y batracios de los Estados Unidos Mexicanos. La 

Naturaleza (2d ser.) 2:479-485. 

DuMi^iL^ A. M. and Bxbqok, G. 1837. Erpetologia g4n4rale ou Histoire 
naturelle complete des Reptiles. Volume IV. 572 pp. 

DuMi^iL C., and A. DuuiRth» 1851. Catalogue methodique de la collection 
des reptiles, pp. 1-224. 

FmiNQBit^ Leopoldo. 1843. Systems Reptilium. pp. 1-106. 



672 


The UniversVty Science Bulletin 


Gadow, Hans. 1905. The distribution of Mexican amphibians and reptiles. 
Proc. Zool. Soc. London, 1906. (VoL 2): 191-244, figs. 29-32. 

Garman, Samuel. 1884. North American reptiles and batrachians. A list of 
the species occurring north of the isthmus of Tehuantepec, with references. 
Pull. Essex Inst. XVI:46 pp. 

- 1887. Reptiles and batrachians from Texas and Mexico. Essex Inst. 

Bull. 19:20 pp. 

Gravenhorst, J. L. C. 1837. Beitrage zur gcnauem Kenntniss einiger Eidech- 
sengattungen. pp. 713-784, pis. 64-56. 

Gray, J. E. 1831. A s 3 rnopsis of the species of the class Reptilia. Appx. to 
Griffith's “Cuvier’s ‘Animal Kingdom,’ ” pp. 1-110. 

- 1839. ‘*Tropidolepis iorqxiatus'* in Richardson, Zoology of Beechey’s 

Voyage to the Pacific, p. 96, pi. 30, fig. 2. 

- 1845. Catiilogue of the specimens of lizards in the collection of the 

British Museum, pp. 1-289. 

Gunther, Albert C. L. G. 1890. Biologia Centrali-Americana. Reptilia and 
Batrachia. xx, 326 pp., 76 pis. 

Herrefu, Afjxdnso L. 1889. Notas acerca de los Vertebrados del Valle de 
Mexico. La Naturaleza (2nd Ser.) 1:299-342. 

- 1895. Catalogo de la coleccion de reptiles y batracios del Museo Na- 

cional. 66 pp. 

—-- 1904. Catalogo de la coleccion de reptiles y batracios del Museo Na- 

cional. Segunda Edicidn. 65 pp. 

Herrick, C. L., John Terry, and H. N. Herrick. 1899. Notes on a collection 
of lizards from New Mexico. Bull. Sci. Lab. Denison Univ. 11 (6):117-148, 
pis. 14-24. 

King, F. Willis. 1932. ]Berpetological records and notes from the vicinity 
of Tucson, Ariz., July and August, 1930. Coi)eia, 1932 (4): 175-177. 

MaoCoy, Clinton V. 1932. Herpetological notes from Tucson, Ariz. Occas. 
Papers Boston Soc. Nat. Hist. 8:11-24. 

Mertens, Robert. 19;10. Bemerkungen fiber die von Herrn Dr. K. Lafrentz 
in Moxiko gcsammeJtcn Amphibien und Reptilien Abh. u. Ber. a. d. Mus. 
fur Natur. u. Heimat, u. d. Naturw. ver. 6(2): 153-161. 

Mooquard, M. F. 1899. Reptiles et batraciens recueillis au Mexique par M. 
Leon Diguet en 1896 et 1897. Bull. Soc. Philom. de Paris (9th ser.) 1:164- 
169, 1 pi. 

Mosauer, Walter. 1932. The amphibians and reptiles of the Guadelupe 
mountains of New Mexico and Texas. Occas. Papers Mich. Univ. Mus. 
Zocil. 246:18 pp,, 1 pi. 

Mulaik, Stanley. 1935. Tail regeneration in Coleonyx brevis Stejneger. 
Copeia, 1936 (3): 155-156. 

MxJller, j. W. von. 1865. Reisen in den Vereinigten Staaten, Canada und 
Mexico. HI. Beitrage zur Geschichte, Statistik und Zoologie von Mexico. 
Dritte Abtheilung, Die Wirbelthiere Mexicos. III. Amphibia. Leipzig, 
xiv, 643 pp., map. (Amphibia, pp. 697-619). 

Peale, T. R., and J. Green. 1830. Description of two new species of Linnean 
genus Lacerta. Joum. Acad. Nat. Sci. Phila. 6 (1) :231-234. 

Smith, Hobart M. 1936. Descriptions of new species of lizards of the genus 
Sceloporus from Mexico. Proc. Biol. Soc. Wash. 49:87-96. 

- 1936a. Two new subspecies of Mexican iiCftrds of the genus Sceloponw. 

Copeia, 1936 (4) :223-230. . J 



Smith: ('»knus Scelopokis (>73 

Stkjnicciek, LE()^’lIAm). HX)2. TIk; r(‘[)tilo.s of tho HiimcIuihi mountains. Ari¬ 
zona. Proc. U. S. Nat. Mu.s. 25 (12S2)‘149-158. 

- 1916. A new lizard of the g.ennis Seeloporus from 'J'exas. Proe. Biol. 

Soc*. Wa.sh. 29.227-250. 

-1918. D(\M‘Tiiitinii of a new .^naiiiiiuK turtle and a new lizard from 

Florifia. Proe Biol Soc WaNli. 31.89-92. 

SmiNROEU, Leon Hum, and Lhomv.s HumoiMi. 1917 A elua-k li^( of .North 
AiiK iican am])lHluan.s and rejitiles Cambridge. Harvard Univ. l^rcs.s. iv, 
0-126 }>i). 

- 1923. A ehe(‘k li^t of North American amphibians ami lepliles. 8('C- 

ond (Million ('ainl)ndjie Har\ard Tbiiv lho.'^, x, 172 ]>]) 

-1933 A clu’ck Ii-«t of North Ameiicaii amidnbian.s and n'litilos. Third 

('(lition ('ambrid*:*' Halyard Univ. Ihos. xiv, 185 j))). 

Stone, WTtmkii 1911. On sonu' collection.s of r('j)tih's and batiachian.s from 
th(' \N('>t('in Lnii('d Stati'.'^ Pioc. Idiila. Acad. Nat. Sci . 1911, ])]> 22-232. 

S'lONE, ^VlT.^lI:l{, and .I\niks \ (I Heiin 1903 On th(' tern'strial verb'brates 
ot j)oition.> ol ''Oiilln in New Mexico and western Texas Pioc. Pliila. Acad. 
Nat Sci , 19f)3. ])p 16-34 

SraEc'ivi.u, .loiiN K. 1909. Conlubution.s to Texan la'na'tolog^'. K(iptih‘s and 
ainjthibiaii.'^ coll<'ci('d in Hieu.stc'r eountv, d’t'xas Bavlor Lniv. Bull. 12 
(1) 11-16. 

- — 1915 Bei>l ilc's and ainphibian.s of'Ff’x.a.-' Bayloi l'ni\ Bull IS (1).1-82 

■- 1927, Obseia atioiis on the food habits of Ti'xas amphibians and rep- 

tih's (\)p('ia. 1927 0 62 ) 6-9 

- 1928. (\)ninion Knv-hsh folk names foi 'Fexas anii»liibians and rc'jitiles 

Ba\'loi Liin .Mu^ (Nuiti 16.21 pi» 

- 1933 (’olhctui^ at Ih'lote.s-, Bexar county, dVxas. Ooix'ia, 1933 (2). 

* 77-79. 

- 1935. Notes on th(' zo()Io^»v of Texas. Baylor T^niv. Bull 38 (3) :viu, 

69 PI). 

Stt \KT. L O 1931. A contiibulion to the kno\\l(Mlu:c ol the heipetolo^ical 
fauna of 10 Piti'ii, Ouatoniala Occas. Pai)ers Mus Zook IJniv. Mich. 
292 1-18, 1 

- 1935 A (Mjntribution t(.> a knowh'dge of the horpeloloKy of a portion 

of th(' .saNanna K'^ion of the ctadral Pi'ten, Guatemala Mi>c. Piibl. IJniv. 
Mich Mus Zo()l 20 56 p}>., pis. 1-1, map. 

SvxiK'HU \ST, Fu\Neoi.'<. 1873. Coup dWil sur la distributu^n j»;e(ij>:raphi(}ue 
de.s re}>tiles an Mexniue. Arch. Sea. Phys. Natur. 46:233-250. 

- 1882 Knunaaacion d(' las (X'^pecie.s de n'ptiles observados en la i)artc 

nif'ridiomd de la i‘ei)iibhca Mexicana. La Naturah'za 6 31-45. 

Taylor, Edward H. 1931. The discovery of a lizard Sceloporus torquatus 
cyanofjf'iiys Cope in Texa.s, new to the fauna of thc' United Slates. Proe. 
Biol. Soc. Wash. 44.129-132. 

Van Denruruh, John. 1896. A list of some rei)tiles from southeastern Ari¬ 
zona, with a description of a new sj^ecies of Cncrnidophorus. Proe. Calif. 
Acad. S(*i. (Ser. 2) 6:338-349. 

- 1922. The reptiles of western North America. Volume I. Lizards. 

Oecas. Papers Calif. Acad, Sci. 10:1-611, pis. 1-57. 

- 1924. Notes on the herpetology of New M('xico, with a list of species 

known from that state. Proe. Calif. Acad. Sci. (4th ser.) 13 (12): 189-230. 

43—6037 



674 


The University Si'ience Ik^LLEXiN 


- unci Joseph K. Slevin. 1913. A list of (ho amphibians and reptiles of 

Arizona, with iiolcvs on the spi'cios in the collrdion of the Acadi'iny. Calif. 
Acad. 8ci., Proc, (4/Ji ser.) 3:391-454, pis. 17-28. 

Wagler, J. 1830. Natiirliclu's SysUmi dor Ami)hibion . . . pj). 1-354, 
Werner, Fr\nz. 1890. Bvitrii^o znr Kciiiitiii.ss dcr itcjitilicn uiid Batrachier 
von ('cnij’alamonka nnd Chile, sovvie emi^^er soltoiicrc'r Schlangcnarteii. 
Vcrh. K. K. Zool -Botan. Gcs. Wien 40:341-305, pi. 0. 

- 1903. Uebcr Heptilien imd Batrachier aiis Giialeinala. iind China in dor 

zoologis(*heii Staats-Sanirnlimg in Miinchon nebsL oinein Anhang iiber scB 
tciie Formen aiis andonm Gegenclrm. Abh. dcr K. Bayer. Akad. Wiss. II 
Kk, XXII Bd.. II Abt., pp. 343-384, 1 col. pk, 4 tigs. 

WiBCJMANN, A. F. A. 1828. B(Mlragc zur Ainphibi(mkimde Isis 1828 (3) :364- 
383, 

- 1834. Hcrindologia Mexicana. vii, 55 ]»p., 10 pis. 

\arrow, H. C. 18<'5. Keport upon the collections of bnlrachians and i(’i)tiles 
made in jxirtions of N{'\ada, Utah, Calilornia, (\)lorado, N('W Mt’xico and 
Arizona, during (ho years 1871, 1872, 1873, 1874. Gcog. G('ok Surv. W. 100th 
Mer. 5 509-584, ])ls. 10-25. 

- 18S3 Checklist of North Amenc.an reptilia and ba(?*achia. Bulk IJ. S. 

Nat. Mus. 24:VI, 249 pp. 

, and H. W. IIlnsi-taw. 1878. Kej)ort upon the i’ 0 }>lil("^ and batiachians 
collected during the years 1875-1877 in California, Arizona, and Nevada. 
Ann. Kr'pt. Chief of Engitu'ers to 8ec. War for 1878 (Part 3) Appx, L, in 
Appx \N, i^p 1628-1048. 




"J'hk University Science Bulletin 


(;?() 


PLATE XLVTl 

Fk;. 1. SnJopoiN^ janorn, jarrora C-opo. KIT 13151 iiiah' Saiila Camz 
counly, AiizoTiM. Snout-io-xmt TiJ(*MSin(‘iin'nt, SO inin 
Fkj 2 S( (Joporu'i Si ruft'} Co\H' FAIMZ 72890, iiiulc 
tail cnl iiH'HMiicni('n(, lOl iniii. 


N('ar Mrrula, ^'uca- 
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PLATE XLYTTT 

Fia. 1. SccIo})oruj< torquafusi fitrqunfus: Wi('irm;>nn I'-H'l' tV: IIMS 3785, 
iiiah Xoar Uruapan, Miclioacaii. Siioiif-fo-xml nH'a^nu'iia’nt. 101 ]nin. 

Fic!. 2. Sccloponif^ ioniuutiis niclanoqa^h ((\)\h'), DUD il' HMS 691, fe- 
nialo. La C'oloiada, Zacalc'ca.^ 8ii(>uLI<)-\cnl iiicaMUf'incnl, 119 inin 



Smith: C!kni:.s Scelopokis 
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IT.ATK XLIX 

Fi(. 1 S('(lnp(Hi(s hiilhii H()ulrn}i(‘i l\SXAl (ilOOl, l('ni;ilr. La La^inia, 
Jali'^co Snont-lo-N('111 iiiraMircincnt, <S.‘if) iiini 

Fk; 2 f lopoi IIS tn i((‘} <>nn( US niui'Kindl us ((‘ojtc) LH’I'IIAIS 201)() Ir*- 

inulc X('ai ToxllacUiiN’a. nLout IS nl Jalapa, \('ia ('ni/ Siionl-ln- 

\ ('III nK'a^iiH'iiK’iit, 95 iiiiii 
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PLATE J. 

Fig. 1. Scclopinuii nun hutalus onuHvmamn^ (Uuiillior). J^TIT A IIMS 
3091, mal(\ Two \v('^l oi X'na (''ui/ Snoul-lo-s cut inc:u''Ui('- 

meiit, 80 5 iniii. 

Fig. 2. i^cclopoi us nuinouuhis omtUi ttutnus ((}\inl lu't) MC'Z 33904, tnalr. 
C3iili)jmciii»i(), (5ii('rr(t() SihiuI-Io-x ('iit jiH'a.-unaiH'nl. 95 inm. 
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FLAI'K LI 

Fk; t Sc< lopai i(.s f)(ttii\( (((( lijiird ;m<l (Jiraid LMK 2r2S3. fcrtial(' (rat- 
toii’v I’aik, (liaiit countN' Nt’w AL-xico Siumi-to-v(Mil iii('M''mT'iiiciil, 91 nim. 

Fk;. 2 S<‘< f(iiH)i !(■< (•(punKj( ntfs (('ope) Klld' tV ILVIS aOad, male Arniyo 
Los OliiKjs, IliKM' mdc' ."OidlK'asI of Hio (Iiando ('ih. Sian counly, 'Texas. 
Sn()ii<-(o-\cnl me iMiK'iiK'iit, ld2.) mm 
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pj.atp: LI I 

Fig. 1. f^ccJopoi}>s h)u olni( rails Sinhh LIIT IIMS 4.H32, iiimIp. Sin iiiilos 
northou.st of Pc'dricc'fiii. Diiiaiiiro. Snoiif-t()-\ml luouMin'iiH'nt. 71 niiii 

Fig. 2. Scrloj>onis Imcola^rrahs Smith i'dlT & IIMS 4303. frm.-ilc. Six 
northoji.sl of Pcdnccna, Duiango Snonl-l()-\c'nt , 73 nun 
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BJ,ATI': JBll 

Fui. 1. Utjtonis jni'itn'it Sniilh JBri' tV IIMS 500, iiiaic 

N(';ir I’lniililo, 11 i(IbI}z:() Siiont-to-N('iit iiK'aMin'iiB'iii, SG nun 

Fi<; 2 Snl(ij)(nu!< jaintrii nutnn (('oju'). KHIIMS, 421)7, male Nt'ar 
San Fclip(\ (lUaiiaiuato Sn(ml-l<)-\ ('iil riK'aMirf'iiH'Dt, 97 inrii 



Smith: Gknitj? ScELoroRiis 
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PLATE LTV 

1. Scclopoms ninaius ormihis Bniid MFIT ^ IIMS ll20, Duilo Near 
Saltillo, Coahiiilii. Snoiil-lo-Nent inca.MiU'iiH'iit. 72 5 luiii. 

Fic!. 2, Srdopoius uiiialnii cacrulcua SiniUi. PHD I'i: HMS 350, malr. Fiv'e 
iiiih’s soutli ot San Pt'dro, Coahuila. Siiout-lo-N(’nt ini'a^'iiri'ini'nl, 75 inni 
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PLATE LV 

Fi({. 1. Scthfjxniih (lt((j(‘su Bocouil. EIPl' (V HMS 12770, fc'inalc. 

Xoar Mapdaloiia, Jalisco Snoiit-to-N (‘lit nii'aMin'iiicnt, 70 nun 

Flu. 2, J:icel(>])()i u,s tnh rfncdfUft (L)iig(V). EirP tV: IIIVLS 0001, le~ 

male’. X'car Acainbaro, (bianainato Sno(if~to\(‘lit iiK'aMii'i'infMl. ON mm 
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